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Opportunity bis in Shouldering 
the New Responsibilities 


i <= a1OW on the threshold of success, 
ere the electric railway industry 
is Ray faces the need for a recon- 
eee secration to its ideals and 
commitments. There has come a public 
understanding of transportation, which, if 
fostered, will redound to the welfare of 
the industry. But this public apprecia- 
tion, now gained in part, challenges the 
industry to make good its acclaimed 
responsibilities and intentions. 


Let the spirit of frank, fair, open deal- 
ing with the public continue whole- 
heartedly and even more completely and 
genuinely. Let the railways improve 
their service. hey must spend-money to 
rehabilitate, to modernize plant, methods 
and equipment. They must grasp every 
advance in the art to reduce the cost of 
service, and savings must benefit riders, 
employees and stockholders. 


Employees must take a new hold of 
their jobs, cast aside the old idea of 
merely keeping the cars going with the 
least possible expenditure, and think of 
bettering operation. True economy now 
comes through new thinking, new tools, 
new methods, and the will to achieve a 
new standard of service. 


The manufacturers, too, must accept 
new responsibilities. They have long 
been a great impetus in the development 
of the railways. ‘Today, creative engi- 
neering thinking more than ever is needed, 
and the time has again arrived when it 
can be rewarded. 


The public service commissions face a 
tremendous responsibility and a splendid 
opportunity. Their opportunity is truly 
to serve the best interests of the people. 


Their responsibility is to see that the 


utilities have fair treatment. Only when 
the electric railways are prosperous and 
healthy can the best interests of the 
people be served. Let commissions be 
above politics. Let the principle prevail 
that as a company serves, so shall it 
prosper. 


Finally, ELECTRIC RAILWAY JOURNAL 
pledges its utmost effort in gathering and 
disseminating the best thinking and the 
best information for the aid of the rail- 
ways, the manufacturers and the commis- 
sions. As friend, and as friendly critic, 
the JOURNAL will spare no labor or 
expense in helping the three other parts 
of the industry to carry on more intelli- 
gently, more effectively. 
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A Familiar Machine 
Used in a New Way 


HE difficulty of teaching an old dog new tricks is 

proverbial. Every new method of performing a 
familiar operation is sure to meet with opposition from 
those who are used to the old way. But when it can 
be shown definitely that the new way is better than the 
old, then habit should not be allowed to block progress. 
The tests of the centrifugal separator for dehydrating 
transformer oil, described elsewhere in this number, 
seem to indicate that this method is superior to the 
filter press. A high dielectric value was restored in 
much less time than the old method required. Where 
these tests were made, it is the usual practice to take 
the transformer out of service during dehydration. Not 
every company can do that, however, and it may some- 
times be a little dangerous to dump back into the top 
of a live transformer the first oil that passes through 
the separator. However, the filter press is not above 
criticism in this respect, when it is carelessly operated, 
and either apparatus can be so handled that the danger 
of a transformer breakdown is negligible. The fact 
that the centrifugal separator is already widely known 
as a purifier of lubricating oils may make easier its 
introduction as a machine for the dehydration of trans- 
former oil. Its increasing use for that purpose is to be 
expected. 


An Increased Use May Be 
Expected of Labor-Saving Machinery 


HETHER the present bill restricting immigration 
is responsible for the situation or not, labor, par- 
ticularly common labor, is scarce, and the unemployment 
problem, so prominent two years ago, has disappeared. 
This means that increased attention must be given in 
all industrial work to developing the use of labor-saving 
machinery in every direction. This need was con- 
sidered at the last meeting of the committee on pro- 
cedure of the American Engineering Council, which 
recommended to that organization that it make an en- 
gineering study of industry for this purpose, particu- 
larly those kinds of work where great numbers of men 
could be replaced if power-driven devices did the work. 
There is no doubt that labor-saving equipment is 
being used to a constantly greater extent in the electric 
railway field. The one-man car is an example in the 
transportation department, but the same condition holds 
true in all the other departments, shops, track and even 
in accounting. 

In one respect an electric railway company is pecu- 
liarly well situated to introduce machinery of this kind, 
because it has conveniently at hand an inexhaustible 
supply of power, wherever power need be used. One 
need only compare the condition in track rehabilitation, 
for instance, with the steam railroad. Above the track, 
on an electric road, whether it is in a city paved street 
or in the country, is the trolley wire, from which power 
to any amount can be taken to drive concrete mixing 
and distributing machines, pneumatic tampers or rivet- 
ers or any of the equipment needed in rehabilitating or 
renewing track. Even electric welding can be done 
directly at any point. Moreover, these machines not 
only work more cheaply and quickly than the unaided 
track gang, but the work usually is better; that is to say, 
the concrete is mixed more evenly and sets better be- 
cause laid more promptly, the ballast is tamped more 


solidly, etc. Hence it is not surprising that there has 
been almost a revolution in track methods during the 
last few years, and it is perhaps along these lines that 
the greatest economies in an engineering way within 
the early future are to be expected in the industry. 


Piece-Work Plan Tends 
to Induce Craftsmanship 


OW that labor conditions in the mechanical de- 

partments of electric railways are more nearly 
normal, it is not out of place to give attention to econ- 
omies of a nature different from those which have been 
necessarily more prevalent. Among these is the piece- 
work system, which, when properly administered, cuts 
costs and improves the morale of the working force. 
This system owes its chief value to the fact that it is 
an approach to a man’s being in business for himself, 
which means independence, interest in production and 
better workmanship. 

The principal saving in piece work is the elimination 
of lost time. When a worker is paid for the time he 
puts in on a job, regardless of the work he does, there 
is almost sure to be lost time for there is not the clearly 
apparent incentive to make every minute count. This 
is likely to be true even if he is reasonably conscien- 
tious. To be sure,-there are foremen on duty who are 
paid to see that men earn their money, but the foreman 
is neither omniscient nor omnipresent. No foreman 
can get men to do much more work than they do 
naturally under the day-wage system, and this is usually 
much less than they could easily do, and which they 
would enjoy doing, under the piece-work plan. 

Also, when men are on piece work there is probably 
a greater incentive to the management to furnish them 
with the best machines for the work in hand. This fol- 
lows because the system tends to make good machinery 
highly profitable. If the men are striving to get the 
most out of the machinery assigned to them, it requires 
obviously only ordinarily good perspicacity on the part 
of the management to see that poor machinery neu- 
tralizes part of the men’s efforts and discourages them. 
To illustrate, suppose that in a routine operation a 
turret lathe could be utilized efficiently, with an output 
several times that possible with an ordinary lathe. 
Under these conditions the cost of the better machine 
would soon be earned by the increased output per man 
and per cubic foot of shop space. The contract prices 
for the output of the machine would be set at a fair 
value with due consideration of the facilities afforded. 

The Interborough Rapid Transit Company, New 
York, as told elsewhere in. this issue, has been very 
successful with the piece-work plan applied to a great 
many shop operations. With an experience dating back 
some fifteen years, the plan is on a basis that neither 
company nor men would abandon it. The Milwaukee 
Hlectric Railway & Light Company has also had con- 
spicuous success with a similar plan, as shown in the 
ELECTRIC RAILWAY JOURNAL, issue of March 19, 1921, 
page 529, and issue of April 2, 1921, page 647. One 
very large company which was forced to abandon piece 
work for reasons beyond its control and against the 
sentiment of the men in the shop has since been con- 
fronted with shop costs about 50 per cent increased. 
This is another illustration of what the scheme means 
to a company in the way of lower costs. 

Hence where the piece-work plan is practicable but 
not now in use it would be worth while to study the 
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maintenance work to see if some jobs could not be put 
on piece work. It is not necessary to have this on a 
large scale at first. Try it out on a few jobs. 


Operating the Old 
Power Plant at Its Best 


HIS, is the year of checking up on everything. 

Because the system or any part of it has been 
operating with fair satisfaction is not always evidence 
that the best use is being made of it. Because the 
power plant may be old and really ought to be placed 
with a new one is not a very good reason for neglecting 
to get the best possible efficiency out of the present 
plant while it is continued in use. An illustration of 
what can be done in this direction is given in the article 
published this week dealing with the power plant of the 
Kansas City Railways. Rather than adopt a narrow 
policy of retrenchment, the management made a thor- 
ough study of all the factors bearing on high operating 
costs, and by complete revision of methods was able to 
eliminate more than half the labor charges and reduce 
the cost of power production some 35 per cent. 

The salient feature of this example is that the 
changes did not involve any expenditures for extensive 
equipment, but only called for a more effective use for 
the existing plant. It would be interesting to see how 
much more could have been done had the superintendent 
been free to modernize the old plant as far as possible 
by providing such new auxiliary equipment and appa- 
ratus as steam flow meters, CO, recorders, new stokers 
and similar economizing apparatus in addition to the 
general checking up on waste practices. 

There are many other electric railway systems which 


~ have power plants where savings of similar magnitude 


could be made if the problems were handled in the same 
thorough-going manner as was this one. 


Looking Toward Standardization 

of Gear Blanks and Wheel Removal 

LECTRIC railways throughout the country are 

using a large assortment of special devices to assist 
in wheel removal work. A large number of these devices 
and the methods used are described in an article in this 
issue, written as’the result of a survey of this work 
on fifty properties. It is evident from this that the 
problem of wheel removal is closely interlocked with that 
of gear design, since fully one-half the electric railways 
of the country make use of the web holes in the gears 
in connection with the pressing off of wheels. 

Gear design has advanced considerably since electric 
railway operation first started. The need for small 
diameter gears with large hubs has decreased the space 
once used for spokes and later for web holes, until now 
some types are made entirely solid. Other types have 
very great differences in the diameter and spacing of 
the web holes. This has led to numerous complaints 
from the users and increased expense to the manu- 
facturers in that frequently gears are rejected because 
the web holes do not correspond to those furnished on 
some previous order. 

Some of the leading gear blank manufacturers have 
endeavored to build up a series of standards that will 
simplify conditions, and the American Gear Manufac- 
turers’ Association has also had a committee actively at 
work on this standardization problem for some time. 
It has been suggested that the proposed layout for web 


ELECTRIC RAILWAY JOURNAL 


437 


holes be submitted to the equipment committee of the 
American Electric Railway Engineering Association, 
and its co-operation asked toward some definite stand- 
ardization. The subject of car gearing has already 
been assigned to the equipment committee for study and 
report this year, and it appears a very opportune time 
for all concerned to get together on this important 
subject. 

From the information obtained in the JOURNAL’S 
survey it appears that standardization along the follow- 
ing lines will meet the needs of the majority of users. 
There should be four holes in the webs of gears spaced 
90 deg. apart. The holes should be not less than 23 in. 
in diameter. The diameter of the circle on which the 
holes are located must be governed by the hub diameters 
of the gear blanks, and a further detailed study of this 
one point will be necessary before it is possible to 
arrive at the several definite standards necessary. 

In regard to standardization of wheel removal methods 
and appliances it is possible to draw these conclusions: 
Where both gear and wheel are removed at tha same 
time, a space of 4 in. should be left between gear and 
wheel hubs to eliminate excessive starting pressures. 
Where the jack-pin method is used a device with the 
ends of the jack pins firmly anchored as in the stool type 
appliance is most satisfactory, and a collar should be 
used between the gear and the wheel. Of the devices 
for applying pressure to the wheels outside the gear, 
the split cylinder appears to have the most advantages. 


Improved Appearance of Cars Is an 
Encouraging Sign of the Times 


Cc in a suburban community the people 
were not satisfied with their trolley service. Their 
chief objections were that the cars were dirty in appear- 
ance, inside and out, and that they were cold in winter, 
that the buzzer signal systems were too often out of 
order, and that the windows frequently stuck and 
could be neither opened nor closed. A committee was 
formed to wait upon the trolley company and present 
these complaints. 

After receiving a polite greeting from an executive 
of the railway, the committee was led outside to where 
the cars were stored, and conducted down into the pits. 
It was explained to them that the trucks were of the 
latest pattern, and that the motors were new and power- 
ful—in short, that the equipment was really of the best. 
The specific faults of which the people complained, the 
railway dismissed airily with the remark that they were 
all superficial. The committee was silenced but not con- 
vinced. In truth they were not particularly interested 
in trucks and motors and gears. But they were very 
much interested in nice looking, clean, warm cars, with 
buzzers that worked and windows that could be opened 
and closed. The trolley company, instead of trying to 
give the people what they wanted, tried to make them 
satisfied with what they had. 

Such a policy is usually a mistake, for the public 
cannot be made to look at the question from the rail- 
way man’s point of view. While it must be admitted 
that the upkeep of the running gear is more important 
than the upkeep of the car body, nevertheless appearance 
counts with the passenger. It is one of the most en- 
couraging signs of the times to see again bright new 
paint on many cars everywhere, to discover heaters and 
buzzers in good order, and to find clean windows that 
slide easily. 
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Missouri River Power Plant, 
Kansas City, Mo. 


The existing equipment in the Kansas City Railways 

power plant was all installed prior to 1910. These 

views give an idea of the kind of station on which 

special maintenance attention has produced a high 
degree of economy 
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Power Generation Costs Reduced 


30 per Cent 


Elimination of Waste by Improvements in Practices in 50,000-Kw. Station of 
Kansas City Railways Has Resulted in a Saving of $1,000 a Day—This Has Been 
Accomplished by Methods Readily Available in Many Railway Power Plants 


By D. E. Druen 


Assistant Superintendent of Power, Kansas City (Mo.) Railways 


: APID advances 
: in the design 
and operation 


‘of modern generating 
stations during the 
past few years, pro- 
ducing 45,000 to 60,- 
000-kw. generating 
units and boilers of 
proportionate size 
operating under high 
pressures and tem- 
peratures, have tended 
to obscure the prac- 
tices and ingenuity 
demanded of those 
operating older plants. 
While the new plants 
are equipped with all 
the recently developed 
facilities for obtaining 
maximum economy and for making their operation easy, 
the many antiquated plants scattered over the country 
still offer unrecognized possibilities of economies. It is 
not an exaggeration to say that by taking advantage of 
such latent economies operators working with old equip- 
ment may often reduce generating costs close to those of 
stations erected during the past ten years. 

Such a problem was encountered in the Missouri 
River power plant of the Kansas City Railways. Though 
the work is not yet completed, the results accomplished 
to date have amply justified the efforts put forth. The 
Kansas City Railways passed into the hands of receivers 
in September, 1920. In line with reducing operating 
expenses of the property as a whole, an endeavor was 
made to effect economies in power generation. That the 
newly completed station of the Kansas City Power & 
Light Company had taken over practically all of the 
commercial load formerly supplied from the railway 
plant gave a further reason for every possible economy. 
While in 1920 the energy sales amounted to more than 
40 per cent of the total output, in 1921 a drop to about 
17 per cent was faced. This meant that besides the loss 
of the profit on the sales and a decreased total genera- 
tion over which to distribute many of the operating 
charges, the plant would be operating at a load factor 
from 8 to 10 per cent lower. The decrease in the load 
gave the opportunity to overhaul equipment that in the 
past had been loaded to the limit to maintain service. 

The station was built twenty years ago with an initial 
installation of three 3,000-kw. generators direct con- 
nected to vertical, compound engines taking steam from 
ten 575-hp. water-tube boilers. By 1910 the installa- 
tion as it exists today was completed, the station having, 


This General View of the Turbine Room Shows the Variety 
of Machines in Use 


in addition to the three 
original engine-driven 
units, which now are 
used only in emergen- 
cies, two 15,000-kw. 
vertical turbines and 
two 10,000 -kw. hori- 
zontal turbines of later 
design. These four 
turbines_are all 
equipped with old-type 
square condensers hav- 
ing tubes 14 and 12 in. 
in diameter, arranged 
in solid nests. With 
condensers of this type 
a rapid falling off of 
the vacuum accompa- 
nies an increase in the 
circulating water tem- 
perature and a consid- 
erable depression of the hotwell temperature during the 
winter months. The circulating water, which is drawn 
from the Missouri River, carries a considerable amount 
of silt in suspension. Its temperature ranges from 33 
deg. F. in the winter to 84 deg. F. during the hot summer 
months. Under these circumstances and the best condi- 
tions of loading, it is possible to obtain from the turbines 
water rates ranging from 14.8 to 15.8 lb. per kilowatt- 
hour. 

The boiler room contains forty water-tube boilers ar- 
ranged on two floors, one directly above the other. Two 
rows of ten boilers each face a common firing aisle. 
Twelve boilers on the first floor are fitted with old-style 
underfeed stokers and the remaining eight are equipped 
with natural-draft chain grates. On the upper deck 
nine more boilers also have chain grates, while the stok- 
ers have been removed from the other eleven and oil 
burners installed. All the boilers still have the original 
headroom of 8 ft. from the floor to the bottom of the 
front tube header, giving a furnace volume of 6.6 cu.ft. 
per square foot of grate area for the underfeed stokers 
and 3.4 cu.ft. for the chain grates. Steam is generated 
at 185 lb. pressure with 85 deg. of superheat. 

In 1921, on account.of the various fields from which 
fuel was procured, coal showed only a balanced average 
heat value of 9,574 B.t.u. per pound. The average 
analysis of the coal as fired was as follows: 
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In 1920 the average calorific value of the fuel used 
was 9,670 B.t.u. per pound; last year it ran about 9,460. 
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Gross Generation, Million kw-hr 


Million $b,Water Evaporated 


Load Factor, 15-min. 


Reduction in Load and Load Factor Which the Operating Force 
Had to Face 


Coal is spouted from an 8,000-ton concrete storage 
bunker above the second deck of boilers to hand-pro- 
pelled lorries serving the boilers. Ashes from the upper 
deck are spouted to the ash hoppers of the lower deck 
boilers located in the basement. From there they are 
hauled by means of a 24-ton gasoline mine locomotive 
to a skip hoist at one end of the plant that raises the 
ashes to an overhead spouting device delivering them 
to standard railroad cars. 

This brief description of the plant furnishes a gen- 
eral idea of the equipment in the station as it exists 
today and as it was on Jan. 1, 1921, when steps were 
first taken to reduce production costs. What savings 
have been obtained were effected with the addition of no 
new apparatus except a master steam gage, three boiler 
feed pump regulators and a centrifugal oil purifier, all 
representing an investment of perhaps $2,500. 

It is difficult to figure accurately what savings have 
been brought about as a result of the general house 
cleaning and the adoption of an organized program of 
operation based on an analytical study of conditions in 
the Missouri River plant. Had 1920 operating costs, 
when the plant was running under more favorable con- 
ditions as regards load factor, total generation and qual- 
ity of coal, been applied to 1921 conditions of load, it is 
estimated that the cost would have exceeded the actual 


amount spent by $275,000. In a like manner the year 
1922 shows a saving of $450,000, making a total saving 
in twenty-four months of about $725,000, or an average 
of about $1,000 per day. Such a comparison seems con- 
servative when it is considered that the price of coal for 
both years was practically the same and it was of lower 
B.t.u. content in 1921 than in 1920, that the load factor 
was from 8 to 10 per cent lower and the annual output 
about 31 per cent less. Coal has been slightly cheaper 
in 1922 than in 1920, but the average load factor was 
not quite as good as in the previous year and the total 
generation ran a little behind that of 1921. 

Actual cost figures show that the average energy cost 
per car-mile for 1921 was reduced 1 cent under 1920 | 
and another 4 cent during 1922. In all this period the 
energy consumption per car-mile was practically con- 
stant. The reductions cited are the difference between 
almost steady conditions obtaining in 1920 and a period 
when costs are continuously falling, so that the ultimate 
saving will not be reached until the station has been 
operated at the new economical level for some time. 

During 1921 the coal required per kilowatt-hour was 
reduced on the average about 0.52 lb. as compared with 
1920, and a further reduction of 0.68 lb. was effected 
in 1922. The actual consumption is now running 1.2 lb. 
per kilowatt-hour below the average of two years ago. 
The B.t.u. per kilowatt-hour is now about 12,000 less 
than two years ago, which represents about 1.1 lb. of 
coal. The increased economy meant a real saving of 
around 38,000 tons of coal in 1921 and about 68,000 tons 
in 1922, or a total of 106,000 tons in twenty-four 
months. Coupled with this are savings in every other 
phase of plant operation, so that we have been produc- 
ing in 1922 a kilowatt-hour on the average at a reduc- 
tion of 35 per cent compared with 1920 costs. The low- 
est figure reached so far was in December, 1922, when 
the cost per unit was 47 per cent under the average 
for 1920. 

The accompanying curves show the tendency with the 
new operating practices for the thermal efficiency to go 
up and for costs to drop. Certain limits of efficiency 
of the station are imposed by the existing equipment. 
It is estimated that without the addition of more eco- 
nomical units the best economy with present operation 
will be reached by the end of this year. That the entire 
plant organization is directing its efforts to this end 
is indicated by operating costs in January, 1923, which 
were lower than any in 1922. 


CONTINUITY FIRST ESSENTIAL 


When the new régime took charge of the plant at 
the beginning of 1921, it was apparent that a radical 
departure from practices in vogue would have to be 
made without delay. The initial efforts were directed 
toward insuring continuity of service. The station had 
suffered fifty-two service interruptions in 1920, varying 
from a few minutes to two hours, making the solution 
of this difficulty imperative. A careful analysis, sup- 
plemented by information gathered from the station 
operators, revealed most of the sources of trouble. The 
immediate elimination of the faults responsible involved 
hasty repairs to auxiliary equipment, the overhauling 
and adjusting of machine governors, oil switches, dis- 
connects, control wiring, feed lines, boiler feed pumps, 
etc. Rigid rules for the regular inspection of every 
unit were laid down, and operating methods were 
adopted that not only would minimize the possibility of 
service interruptions but would also permit the re- 
establishment of service with the least delay. Every 
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cause of breakdown was sought out and eliminated or 
provision made to lessen the hazard. As a net result 
of these efforts the station has had but three interrup- 
tions since Jan. 1, 1921. The maximum tie-up, of about 
nineteen minutes, was due to an error in switching and 
not to failure of any apparatus. This record shows the 
benefit derived from making deferred repairs and en- 
forcing\ rigid operating rules. 


BUILDING AN ORGANIZATION 


The building up of an efficient and capable operating 
organization has been a most interesting and fruitful 
phase of the work. It would have been comparatively 
easy to form a group capable of operating the plant at 
the existing economy and do nothing but improve the 
service reliability. But in addition it was necessary to 
bring the thermal efficiency of the station to the maxi- 
mum possible with the available equipment, while main- 
tenance on the building and equipment that had been 
deferred for years had to be completed, and radically 
different operating methods had to be adopted. Old 
traditions and customs that had become law had to 
be wiped out. In fact, it was first thought the most 
feasible plan would be to replace the major portion of 
the station employees. But among them were many 
old and loyal men worthy of every chance and assis- 
tance, so that this plan was abandoned and instead it 
was decided to build the new organization, if possible, 
from those already employed. The result is that the 
present employees were nearly all in service during 
1920. 

In December, 1920, 360 men were regularly employed 
in the station. It was estimated that 170 men should be 
sufficient, so that a weeding-out process began in 
January, 1921. Among the old employees quite a few 
were physically unfit for central station work, and they 
were the first to go. In many instances it was found un- 
necessary to fill their places, but when one of these men 
had to be replaced a man was picked from another crew. 
The next step was to eliminate the undesirables. We 
felt that no organization could function properly with 
men in its ranks who had a tendency to promote dis- 
satisfaction in any way. One of the most difficult 
things we had to do was to develop an entirely new 
attitude in the minds of the men, as they had become 
listless and absolutely disinterested in the success of 
the plant. Having little or no knowledge of operating 
costs, they accepted service interruptions and equipment 
failures as a mere incident in the day’s work. 

Another line of investigation was carried out to de- 
termine easier and better methods of doing work and 
of increasing the output per man, enabling us to get 
rid of the non-essential workers. This third reduction 
in forces was reflected on the weekly payroll curve dur- 
ing March, 1921. Following this, further improvement 
in operating methods and a careful study of the char- 
acteristics of individual employees showed that some 
were incapable of adapting themselves to the changed 
conditions, and they were weeded out. From that time 
on, no employees were dismissed before they were 
critically studied. These studies revealed that in some 
instances men had held positions for years and yet 
they were capable of other work in the station that 
would make them more desirable and valuable employees. 
The rate at which these changes in organization were 
made and the effect of force reductions is indicated on 
the accompanying graph. 

At the end of twenty-four months of this organization 
building we find that 150 men now comprise our entire 
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The Reduction in Coal and in Station Water Rate Show 
the Progress Made 

station force as compared to 360 in 1920. This force 
of 150 men has completed deferred maintenance on 
building and equipment and made it possible for the 
station to render practically 100 per cent service at a 
unit cost for power in December, 1922, of 47 per cent 
less than the average for 1920. Probably the one great- 
est factor that made it possible to accomplish this was 
the changing of the attitude of these men from the 
defensive to the offensive. 

We have endeavored to produce an organization that 
would operate as one large family with the common 
incentive of ever decreasing the cost of producing a 
kilowatt-hour. Today one would look far to find as 
contented and efficient a power plant organization as 
that operating the Missouri River power house. A 
visitor will find that almost any one in the station, from 
the chief engineer down, can tell him the exact number 
of pounds of coal per kilowatt-hour required last month 
and the month previous. Only through such organiza- 
tion has it been possible to accomplish what has been 
done during the past twenty-four months, as it must 
be remembered that this group was gleaned entirely 
from the force found in the plant at the beginning of 
1921. A power plant committee, composed of five rep- 
resentatives chosen from the workmen and five from 
the engineers and foremen, with the plant superin- 
tendent as chairman, handles all matters pertaining to 
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Reduction in the Number of Men and Corresponding Change in 
Payroll Were Made While Obtaining Better Operation 


wages and working conditions, welfare and safety. 
This committee meets twice a month. 

While the work of building up the personnel and the 
physical condition of the plant was under way, progress 
was being made in improving the thermal efficiency of 
the station. As every operator knows, the greatest pos- 
sibilities for increasing economy of a given installation 
exist in the boiler room. On the basis of a series of 
boiler tests on the losses in warming up and banking 
of the boilers and on their efficiency at various loads, a 
method of boiler dispatching has been established which 
reduces banked boiler-hours to a minimum and allows 
the boilers to be operated at a maximum boiler efficiency. 

These tests showed that it was not economical to force 
the boilers to a rating much above 150 per cent because 
of the limited combustion space, and there are enough 
boilers so that it is seldom necessary to exceed this 
rating. Formerly the boilers had been operated at 180 
to 200 per cent of rating, with considerable drop in the 
efficiency. At these higher ratings, gas passages and 
furnace volumes were too small, and consequently when 
operating at ratings much over 150 per cent, furnace 
and stoker maintenance reached an abnormal figure, 
ashpit losses were large and. considerable trouble was 
experienced with slag on the boiler tubes. 

Four of the forty boilers have been arranged for 
service by an independent feed pump and heater, so 
that all make-up water may be passed through them. 


Percentage of Average Cost in 1920 


Switchboord Costs per kw-hr. as 
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Progress in Keduction of Switchboard Costs Shows the Combined 
Result of All Changes 
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All scale deposits are thereby localized and scale-free 
water is fed to the remaining boilers. The make-up 
water drawn from the city mains averages from six- 
teen to twenty grains of hardness and is treated with 
soda ash to neutralize as nearly as possible the scale- 
forming tendency. We are just beginning to realize 
the benefits of this scheme and expect to make-a mate- 
rial saving in fuel by it in a short time. A sand filter 
for the blow-off water has produced a substantial sav- 
ing by conserving scale-free water. The city water bill 
has been reduced from an average of $1,800 a month 
to $850, and by using the generator air washers to 
reduce the temperature of cooling oil and jacket cooling 
water, we anticipate reducing the city water bill in 1923 
to approximately $400 per month. 

The adoption of the various methods described has 
raised the average boiler efficiency from 59 to 67 per 
cent. Four oil-burning boilers are being revamped to 
give more efficient combustion for use over the peak 
loads, thereby reducing the banked hours on the coal- 
fired boilers. All fuel and ash are analyzed, the ash 
analyses being grouped by the boilers fired by different 
men. The tabulated results are posted in the boiler 
room so that every man knows what he is doing. 

Generator dispatching has been worked out on a 
B.t.u. input-output basis, and economies from this 
source are already apparent. The most economical unit 
carries the base load, and the other units are put on 
the line for the additional load in the order of their 
water rates. As the load may be predicted a day in 
advance, the probable load curve is drawn to the cor- 
rect time plotted for connecting and disconnecting ma- 
chines from the line. On the same sheet a similar curve 
is drawn indicating the number of boilers and the time 
for them to be put on and off the line. On the day 
following, a bulletin is posted commenting on the 
previous day’s operation. 

Each morning all data covering the previous day’s 
operation are figured and plotted. The curves, which 
are carried out for a complete month, are posted each 
morning with the figures of the day before. These 
sheets show the gross generation, boiler horsepower- 
hours in service, total evaporation, station water rate, 
individual machine water rates, combined machine 
water rate, plant load factor, machine load factors, 
average barometer, temperature of circulating water, 
individual machine vacuums, water evaporated per 
boiler horsepower-hour, average kilowatt-hours per 
boiler horsepower-hour, and total evaporation. Each 
month a comparative report is prepared showing the 
station efficiencies. It is circulated throughout the 
plant and compared by the men with previous months. 


FURTHER ECONOMIES CONTEMPLATED 


To reach our desired goal we have several plans 
which do not involve the purchase of additional equip- 
ment. We contemplate obtaining a better balance by 
bleeding two turbines to the heater through thermo- 
static control valves. Steam “laning” in the condensers 
is planned by the removal of tubes. Thus steam can 
reach the lower tubes directly without cooling the steam 
already condensed. From this change we expect a 
slight increase in vacuum and also a decrease in the 
depression of the hot-well temperature. 

It is also planned to install an evaporator for han- 
dling the make-up feed water, and also assist in main- 
taining the proper heat balance. 

A lubrication survey completed last September indi- 
cated that the cost of lubrication may be reduced about 
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50 per cent. Progress made thus far indicates that 
the contemplated figure undoubtedly will be reached. 
In this survey each piece of station equipment that 
required lubrication was given a page in a lubrication 
handbook on which was noted the equipment number, 
manufacturer, speed, kinds of lubrication required, 
times of lubricating, the recommendation for oil and 
quantities, lubricator attachments, etc. Thus the proper 
oils for the lubrication of the unit and the approximate 
quantity required per 100 hours of operation were 
determined. On the generating units with circulating 
oil systems, oil levels were set and the oil maintained 
at this level. On the fifteenth and first of each month, 
a sample is drawn from the oiling system of each 
turbine and examined in the laboratory for the deter- 
mination of acidity, saponification, viscosity, emulsifica- 
tion, dirt, etc. The test results and the average 
maximum bearing temperatures are plotted on curve 
sheets, one for each generating unit. Piping from 
each turbine oiling system has been arranged to bypass 
the oil to a centrifugal oil purifier which is also 
arranged to purify miscellaneous oil reclaimed from 
auxiliaries. 
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A similar analysis is now being made covering all 
packings used in the station. The grade and size 
required for any particular location will be determined 
and mandrels will be provided for cutting the packing 
to exact size. Already we have standardized valves 
for all types of service from 24-in. sizes to the smallest 
in use. By studying the necessary amount of main- 
tenance supplies, the stores stock has been reduced by 
about two-thirds. 

The above are but a few of many schemes we are 
working on to assist in obtaining the lowest possible 
production costs from the station. 

While the results as shown might have been accom- 
plished in less than two years, the reorganization of 
the plant forces involved much more than a reassem- 
bling of men under different lines of authority. A 
sudden radical departure from methods in vogue for 
years would not only have upset the organization, but 
would have defeated the very ends we wished to attain. 
Today we have a competent, willing and confident work- 
ing unit, whose efficiency has made possible all the 
savings so far, and which ultimately will obtain every 
available economy within the station’s possibilities. 


Piece-Work System in Car Maintenance 


‘Interborough Rapid Transit Company, in New York City, Has Secured Excellent Results 
from Its Use on Routine Jobs—Men Make More, and Company Saves Money— 
Men Take Great Pride in Developing Special Skill 


highly developed in the 
manufacturing field 
and has been used to a 
limited extent on elec- 
tric railway properties. 
A pioneer in this field 
was the Interborough 
Rapid Transit Com- 
pany, which for fifteen 
years, more or less, 
has used the plan on 
all shop operations 
which are sufficiently 
standardized to render 
this possible. As early as 1912 the system was producing 
satisfactory results so that the management was willing 
to have its working described in the ELECTRIC RAILWAY 
JOURNAL, which was done in the issue for April 6, 
1912, page 576. Since that time there have been minor 
adjustments in detail, but the fundamental principles 
which governed then are followed today. These prin- 
ciples are, in brief, as follows: 

First, in general it is to the interest of both workers 
and employer to get the maximum output from the 
maintenance plant, to the extent to which the work 
does not overtax the men. 

Second, the men are more contented with, and in- 
terested in, their work when assured that they will be 
compensated for their own efforts. This results in a 
constant endeavor to eliminate lost time. 

Third, while the company pays the men more under 


This Powerful Lathe Illustrates the Types of Machines Which Have Helped 
Make Piece Work a Success on the Interborough 


this plan, its return is 
greater both as to di- 
rect cost per unit pro- 
duced and in economy 
in the use of shop 
space and facilities. 

Fourth, the system 
tends to the develop- 
ment of specialists, 
who realize that by 
doing their work bet- 
ter than others could 
do itthey insure 
steady work for them- 
selves, as well as bet- 
ter remuneration. 

The men who are on 
piece work like it, and there is a constant incentive to 
day workers to get on piece work when they can. Fur- 
ther, the industriousness of the piece workers sets a 
good example to the force generally. = 


THE PIECE-WORK PLAN IN PRACTICE 


An example of the good results of the piece-work plan 
is furnished by the operation of wheel turning. The 
men on this job have studied it so carefully that they 
are now putting a pair of wheels through in twenty- 
two minutes on the average, at a contract cost of 34.1 
cents. Under the plan of paying for work by the 
day the output in this operation was three or four 
pairs of wheels per day per man. With the improved 
machinery now used, with high-speed tool steel and 
with operation at 100 per cent efficiency due to the use 
of the piece-work plan, the output has been increased to 
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Looking at the End of the Big Wheel Lathe Which Turns Wheel 
Treads and Flanges in Twenty-two Minutes 


twenty-five pairs of wheels per day per man, and the 
men are able to earn on the job about $200 per month. 
This has been made possible by the elimination of lost 
motion, and the forcing of the cut to the maximum of 
efficiency. 

The piece-work plan is used not only on routine 
operations but on new installation work as well. This 
work is kept separate from the maintenance work, 
and the regular force is not employed upon it. 

One of the most interesting jobs of recent years 
is one now under way, the equipping of nearly four 
hundred cars, now in use, with high-voltage, multiple- 
unit car-door control. This involves considerably more 
than 150 contract items, large and small. For example, 
one contract calls for the cutting, threading and 
reaming of about 600 pieces of electric conduit and air 
pipe (for one car), for which the contract price is 
$16.10; another calls for the bending of these pipes to 
template, at $11.60, ete. 

To make this illustration somewhat more tangible the 
following excerpts from the schedule are given: 


Disconnect brake rigging for jacking car bodies, disconnect 
and remove air piping and condvit for installation of 
multiple-unit door equipment. Remove fitting from pipe 
and deliver to stock room.. Motor car, per’car A. W. I. 


(All work included) ........cccccccevesscsecsecscccsens $9.50 
Same, trail car ficcccdcs ncceiemcep 6a ab we On wie ty ok sae 2.40 
Drill holes under car body for installation of air and con- 

duit pipe clamps. Motor car, per car, A. W. I........... 9.60 
Same, trail Cat vicuwisenlbin.e saw ne 0%, ocho c.e 6:0 pela Owns See 5.00 
Cut to length and pull in all wires for multiple-unit equip- 

ment, excluding pulling from master controllers to cutout 

switches and door contact shoes to reversing springs and 

switches. Motor. car, per car, A. W. I.......cscecesesecs 37.00 
Same, trail car ...5..5- Pree erat? re 32.00 
Dismantle vestibule light cluster on high-voltage trail cars, 

Her Car; An Wales wis pom sisincce ew Ve Em ri ee WR eae Ree as eeu aaa 
Install vestibule light cluster on high-voltage trail cars, 

DOr, CAN: Aint We on ance ose efefoinavig a ow eps Wie um oO Risin ot 0.35 


coil with necessary bolts and brackets. 
car, A. Wades a weg natasha ee rere ys ten meee . 
Rethread and ate Se holes in Motor 


3.00 
1.80 


adjust so 
W. I. 


Susie lacads feats SatnCprenetslore amor Py oe 


TIME STUDIES ARE CONSTANTLY BEING MADE 


The aim of the equipment department is to have as 
many jobs as possible on piece work. To that end a 
constant study is made of all day work with a view 
to changing it over. The detail of this falls to the 
“data collectors,” one to each department, who are 
expected to report on all possibilities, with facts to 
back up their recommendations. They not only do this 
but also suggest changes in the procedure on an opera- 
tion when, in their opinion, it is not being done to the 
best advantage. 

The machine shops, paint shops, wood mills and 
blacksmith shops are practically all on a piece-work 
basis. All types of bearings are babbitted, brush- 
holders overhauled, commutators removed and replaced, 
and armatures stripped, rewound and banded on the 
same basis. 

Take, for a detailed example of the way in which a 
routine job is put through, the treatment of a car 
which comes into the paint shop for repainting. The 
foreman has a complete list of the items which may 


INTERBOROUGH RAPID TRANSIT COMPANY 


PAINT DEPARTMENT OPERATION SHEET 


Manhattan Division 


Date In 
Date Out 
Cost 


Contract Pass and 
Amount Amount 
No. Date 


Fig. 1—Check Sheet Used for Preventing Duplication of Charges 
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‘possibly require attention, although usually a car does 


not need to have everything done to it that is included 
in the list. The following are the items and contract 
prices on Manhattan Elevated cars, which have wood 


bodies and have been in service for many years: 


Scrub exterior ........ $3.02 Paint seats: <<... SOctS 
Prime exterior........ 1.26 Varnish seats ..... -642 
Putty and sand, oil Paint motor truck. > .889 
GUAM ov biwey bie ae ee 321 Paint trailer truck.. 282 
Second coat exterior... 1.90 Putty and sand rein- 
Number ends exterior... .0243 forced cars, having 
Number ends interior... .0243 DANEIS eor5 sac ainrs Dake -788 
qetter. POATAS Wes... 1.57 One coat color ........ -282 
Door posts, burn off... .0603 Putty and sand_ reit- 
Paint, GeO re eae ns ces .389 forced cars, having 
Paint canvas roof..... .428 SHEAtHINS < o\sinew aise -428 
Prainit? SAEs Gs cick es oo» 1.20 One coat color rein- 
Black off ironwork.... 1.26 forced sheathing .... .272 
Door posts, putty and Remove paint and vai- 
Disaster <c Aaerae sos -122 nish . gids Lavoe <0 0 
Scrub motor car interior 1.81 Sand body. sash ene A 428 
Scrub trailer interior.. 1.43 Paint heater wires..... 073 
Clean and oil curtains. 48 Scrape body sash...... .86 
Clean hand straps.....  .389 Paint new canvas roof. .321 
Putty and paint lining. 1.11 Truck shoe beam ..... 122 
Enamel head and side Bent SVEMES, Fie oiaiie wre «37 
Tinie Ader se aie» Sins « 1.35 Clean motor truck..... 341 
Sand and varnish motor Clean motor car trailer 
PITOVLGT Paks eateinsetalesais o> 2.22 [FoR Tcl ae aga eer ac ere 525 
Sand and varnish trailer Clean trailer truck.... .428 
interior Ae 1.81 Spray motor truck..... Bi Gia l 
Number glass, i ‘fig. 418 Spray trailer ae Stee. 3 
Number glass, 2 fies. :515 Safety gate 073 
Number glass, 3 figs... 60 Paint heaters ies Beecls 
Number glass, 4 figs... .681 Scrub floor strips..... 96 
Warning notice seats... .564 PAIN SHOOTS. sce a 28 .219 
Scrape and clean sash. .0248 Remove varnish trailer..12.24 
Body sash burn off.... .0243 Remove varnish motor.15.01 
Body sash scrub two Remove varnish, sand 
BIGGS Bai eninge cise 0122 SEN DA MOLC nid Seine oh 
Body sash scrub one Remove varnish, 
IIS Witartos are asians oes 00603 parting strip .. 
Clean embossed glass.. 1.18 Varnish trailer. 
Saat TO POLeis iy os «2 csi 108 Varnish motor . 
Body sash, finish one Body sash . 
PAO ae hear we mieks! 5 049 Varnish sash “stops, éte. 1.90 
Body sash, finish both Window capping ..... 1.43 
BIGGS Rule cts ocun ccepecace, arse 073 Remove varnish in part .788 
Cleaning glass ...... 1.35 Remove varnish swing 
Blinds, scrub two sides .0122 CFOs, se aroun aoe EN GRE «321 
Blinds, prime and Bleach, ete., in part... 1.26 
CRAMER icici eieclcce cs . .0185 Paint steel posts...... 1.59 
Scrub. seats i... ccc.0.s 63 


In a case like this it is sometimes possible to group 
some of the jobs, in which case the group is given a 
combination number and is priced at the sum of the 
component contract prices. 

In the operation of the piece-work system everything 
depends upon the proper determination of the contract 
prices. These are set in the Interborough shops on the 
basis of careful and detailed time studies. By the term 
“detailed” is meant the actual measurement of the time 
of each component part of an operation. When a spe- 
cial construction job develops, such as the equipping of 
the large number of cars with door control already 
mentioned, sample cars are equipped by careful work- 
men and time studies are made as the work proceeds. 

In routine operations a man is selected for test who 
is average as far as production is concerned. He knows 
that the time studies are being made. A large number 
of timings are made, say seventy-five or more, and 
maximum, minimum and average values are noted. 

Then comes the task of fixing the rates. In doing 
this allowance is made for odds and ends of things that 
must be done during working hours and also for a 
reasonable amount of speeding up under the stimulus 
of the piece-work plan. This work is done in great 
detail and, once done, the contract prices are not dis- 
turbed unless conditions change or the job is modified. 

As an example of the making up of a price, take a 
small piece like the wood base-block for a car-door 
cutout snap switch. This is a piece which requires a 
finish all over, rounding of the corners, slotting under- 
neath and a little shaping on the bandsaw machine. 

First, a study is made of the time required to get the 
several machines ready for use. For this the workman 


This Boring Mill Is a Valuable Unit in the Interborough 
Piece-Work Scheme 


is allowed 81 cents, regardless of the number of pieces 
ordered. He is then allowed 3.913 cents per piece, 
which is the sum of the following items, each of which 
has been made the subject of careful time study: 


A=—Cross| out to over Jensth’’. ois Sete perils okie ee 0.015 cent 
= REO! OME. WCU sce ole one Lavelle Dehcweumte tabey es, «eel weak aatiy 0.03 cent 
C—Joint to give: true. edee *. ik snc 8 Mes ales tle etel als bras 0.054 cent 
MO eeERG SPAS 4, ek, slo: seit aE ete eae Lee ache oie meewtien oy caw icin lal be eat 0.02 cent 
iM——Dyress to: thickness: <j. cits cen oie = eyens oe (un ee a 0.047 cent 
i Sauare- and iGross. Cut. gic xcs neeke eumeietaie le am eters stots 0.135 cent 
ea Cut slot; Single: ‘Cut. sis cod Cok preter oes cits, a tale 0.092 cent 
H— Band saw TORSHADE-scommundene. seureie dene a neta clieyeasiiersi chs 5 cents 
I—Bore four #y-in. holes, six sy-in. holes, jig work...1.45 cents 
J——Round off ‘BH -CdSEs (i. eine a eee wb =) heme ® maa oe 0.97 cent 
PEOT EAL 4 1s) dears sas cones atenhie, a) bhede eee eRe Neha Ce cant ¢ arate 3.913 cents 


Thus on an order of 200 base blocks the workman 

would get 
81 + (200 < 3.913) = $8.636, or 

4.318 cents each, whereas if he made but ten pieces 
the price would be 12.013 cents each. This, of course, 
illustrates the importance of getting out large quan- 
tities on each order. 

The advantage of having a detailed analysis like 
this lies not only in the accuracy of it, but it renders 
very easy the changing of the contract price without 


_new studies if one or more of the parts of the opera- 


tion are omitted. Of course, if the job is expanded 
the new items must be priced from additional time- 
study data. 

In keeping track of the work of each man, and of the 
group or gang engaged upon a given job, the daily 
form shown in Figs. 2 and 3 is used. Fig. 2 shows the 


This Turret Lathe Turns Out Bolts at an Amazing Rate 


446 


face of the sheet, which is 7x8 in. in size; while Fig. 
3 shows the back, used in case extra space is required. 

This form comprises two sections, one for a general 
summary of each man’s work for the day, the other 
for a detailed statement of the work done by the gang 
as a whole on each contract. It will be noted that the 
work is detailed by contract numbers, every job of 
piece work being so identified. The particular job is 
noted also, or if it is a routine job on a car the car 
number serves as identification. The number of pieces, 
nature of the job, price per piece and amounts charged 
to slight repairs (S.R.), general repairs (G.R.) and 
construction are also given. 

This slip is signed by the inspector or checker and 
the foreman, or his clerk, these having agreed that 


* form 6-27 . 
INTERBOROUGH RAPID TRANSIT COMPANY, 
Car Equipment DEPARTMENT. 
DAILY TIME CARD, 
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sheet, of which there must be one copy for each major 
job such as repainting, as covered in the list on page 
445, the work is itemized in a column for each car. 
Then as work on an item is reported for a car it is 
entered at the appropriate point, furnishing a check 
against a second charge for a given contract on one car 
at the same time. It also checks against a car coming 
back too soon for a given repair. In this case if the 
repetition is found to be due to poor workmanship the 
workman is expected to “make good” by repairing the 
part without pay. 

The piece-work plan is used by the Interborough for 
practically all jobs on which the workmen can be paid 
in accordance with the work done. However, as sug- 
gested earlier, some work is done under a bonus plan, 


Standard $54 x 04-16 


* Form 2799 
INTERBOROUGH RAPID TRANSIT COMPANY 
CAR EQUIPMENT DEPARTMENT 
PIECE WORK TIME CARD 


SRERSRR ERE 


1 ge ae CE Be A 
—Front o — 

Time Sheet Used on 
Piece Work, Inter- 
borough Rapid 


the work was properly done and in the quantity stated. 
The inspector and foreman co-operate for the purpose 
of insuring compliance of the work with specifications 
as to quality, and the inspector for this purpose is 
assistant to the foreman. He, however, is responsible 
to the head of the piece-work department. 

Each week there is compiled also the piece-work time 
card for each gang, summarizing the information on 
the daily slips. This form is 54x94 in. in size. It is 
shown in Figs..4 and 5. This form on its face calls for 
the total hours worked by each man and the amount he 
earned. On the back is a summary of,the work done 
by the gang, the costs being segregated by contract 
numbers. 

A third form (blueprinted) which is found useful is 
known as the. “check sheet.” This is shown in Fig. 1. 
Its main purpose is to prevent duplication. On this 


Transit Company 


Fig. 3 (Below, Left) 
—Back of 
Time Sheet 


Fig. 4 
Right)— Front of 
Weekly Piece-Work 
Time Card 


Fig. 
Right)— Back of 
Weekly Time Card 
(Printed 
wise) 


Daily 


(Above, 


5 (Below, 


length- 


To this work considerable 
attention was given in the 1912 article previously men- 
tioned. The base daily wage rate is fixed for a reason- 


principally car cleaning. 


able number of cars washed per day. For all cars 
washed above this number the workman receives one- 
half of the rate per car that formed the basis of the 
daily wage. This plan seems better adapted to the 
class of labor employed in car cleaning as the men 
appreciate the assurance of receiving at least a mini- 
mum daily wage. 

The equipment department of the Interborough is 
thoroughly “sold” on the piece-work system. The main- 
tenance work is costing possibly 25 per cent less than 
it would under the time system and the men are better 
paid and more contented. 

W. E. Strait, superintendent of economy, has direct 
charge of this department. 
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A Study, Covering Fifty Shops, of the Various Methods Employed in Pressing Off Wheels to Bring 
Out the Function of the Holes in the Gear Blank, Looking Toward a Standardization of the Number, 
Size and Location of These Holes—The Principal Methods and Devices Used Are Described and Pictured 


Methods and Equipment for 
Removing Wheels 


By C. W. Squier 


Associate Editor ELrectTrRIC RAILWAY JOURNAL, New York, N. Y. 


PROBLEM of considerable pro- 
A portion in wheel maintenance 
has gradually been forced upon 
electric railways, due to the trend of 
car and motor design. This problem is 
as to how wheels at the gear end of 
axles can best be removed without 
bending the axles or breaking the 
wheels. In the days of split gears, 
these could be removed readily and 
hence did not present any obstacle to 
wheel removal. When solid gears were 
first introduced, they were made from 
steel castings, and in order that gear 
weight might be reduced, the designer 
put as large holes as possible into the 
web. Where spokes were used there 
was a large space between them. With 
these designs there was no difficulty in 
pressing off the wheel at the gear end 
and leaving the gear in place, as there 
was ample room for jack pins, which 
could be inserted in most any desirable 
position through the holes in the web 
or between the spokes of the gear. 

When forged gears were first in- 
troduced, manufacturers followed the 
same general practice of putting as 
large holes as possible in the web. 
These holes were usually 33 in. in diameter and were 
usually spaced on a 143-in. diameter circle. This was in 
the days when practically all gears used-with railway 
motors in city service were three pitch and usually had 
in the neighborhood of from sixty-five to seventy-one 
teeth. With these gears there was ample room for holes 
in the web, and the use of jack pins for removing wheels 
was the general practice. 

When forged gear blanks began to be made for use 
on interurban cars, it was found necessary to use large 
hubs for the gears and frequently the outside diameter 
of the gears was very small. Asa result, the space for 
web holes was considerably reduced, and the ‘sizes 
dropped to as small as 12? in. in some cases, and in others 
it was found necessary to eliminate web holes entirely. 
With the introduction of the safety car, it was found 
impossible to maintain the same center distance between 
the web holes or to use the same diameter for these 
holes. 

As a result of these advances in car design and 
service, nearly every gear has now developed into a spe- 
cial engineering problem for the location of the web 

holes. If the railway operator has a dozen different 
types of motors, the gears that are furnished for the 


ing lathe, 


This shop occupies a space 50 x 80 ft., 
adjoining the truck shop. 
following machine tools: One wheel-turn- 
one 200-ton hydraulic press, 
one standard. wheel-boring machine, one 
double-head 48-in. boring mill, two wheel- 
grinding machines, 
centering lathe, one axle turning lathe, 


Wheel Shop of the Twin City Rapid Transit Company, St. Paul, Minn. 


one axle grinding machine, one lathe 
equipped for boring a 2-in, hole through 
axles end to end, one milling machine, 
one key seater used on pinions, one gear 
cutter, capacity up to 60 in.; two cast- 
iron axle racks, one 100-ton hydraulic 
axle straightener and four electric hoists 
for serving the various machines. 


It contains the 


one cutting off and 


different motors may have a dozen different sizes of 
web holes and different spacings of centers. 

Some time ago the Carnegie Steel Company, which 
was the leader in forged gear blank production, en- 
deavored to build up a series of standards for the size 
and spacing of the web holes. Considerable difficulty 
was experienced, however, in deciding on sizes which 
would cover satisfactorily the large range. Another 
complication arose from the fact that a different die 
may be used for two gears that, from the customers’ 
standpoint, seem alike, one, however, being used on a 
larger axle than the other, which necessitates a larger 
hub and therefore a different die. Of course, this 
affects the space available for web holes. Another diffi- 
culty which prevents location of the holes close to the 
hub comes from the sloping web of the gear. This 
makes it necessary to locate the center of holes at the 
bottom of the dish and also to limit the size of the holes. 
Otherwise, in starting to drill the web hole, the drill 
point would not touch the web, so that in effect it 
would be trying to drill a hole with the side of the 
drill. At the present time, the American Gear Man- 
ufacturers’ Association has a committee working on this 
subject and the Carnegie and Cambria Steel Companies 
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Jack Pin Methods of Wheel Removal 


At top—Jack pins through web holes in gear, together with 
clamping collar between gear and wheel, used by the Capital 
Traction Company, Washington, D. C. 

Second and third views——Jack pins through web holes in gear, 
together with yokes at ends of jack pins, used by the Louisville 
Railway. 

At bottom—Jack pins through web holes in gear, with U-shaped 


yoke between gear and wheel, used by Twin City Rapid Transit Co. 


have developed some tentative standards which are 
being considered for recommendation to various com- 
mittees interested in this subject. 


“JOURNAL” MAKES STUDY OF PROBLEM 


The foregoing summary of the development of gear 
blank design indicates how the problem of removing 
wheels at the gear end of axles has gradually been com- 
plicated for car maintenance men, and a large variety 
of special tools and fixtures have been designed in order 
to care for the new condition. Realizing that this 
problem was of particular interest to the operators, the 
ELECTRIC RAILWAY JOURNAL sent out a questionnaire to 
obtain information in regard to the various practices in 
use and the difficulties which were experienced. This 
information has been added to through personal visits 
to a large number of electric railway shops, so that 
altogether information has been obtained from more 
than fifty electric railways regarding the practices used. 

Before taking up a description of some of the methods 
used and the special equipment found necessary for re- 
moving wheels, it will be interesting to note the various 
sizes of wheel presses employed and the maximum pres- 
sures found necessary for removing wheels. Informa- 
tion obtained indicates that the wheel presses range in 
size from 150 to 400 tons. By far the largest number 
of electric railway shops, however, are using the 300- 
ton size. Pressures used for removing wheels vary 
from 70 tons to 350 tons. However, with pressures in 
excess of 150 tons, there is danger of breaking the 
wheel or bending the axle, and a large number of rail- 
ways heat the hub of the wheel where high pressures 
are found necessary rather than to increase the pres- 
sure to dangerous amounts. From the information 
gathered, it appears that for cast-iron wheels safe work- 
ing pressures range from 75 to 100 tons, and for steel 
wheels from 125 to 200 tons. 


SOME METHODS USED FOR REMOVING WHEELS 


Various devices have been developed by electric rail- 
way shops in order to utilize their presses for removing 
the wheel without removing the gear. Some roads, 
particularly those which have interurban service or 
high-speed rapid transit service, such as elevated or 
subway trains, have adopted the practice of removing 
both the gear and wheel at the same time. These roads 
take advantage of the wheel and gear removal to exam- 
ine the axles for flaws and to test them for trueness. 
The majority of cars in this class of service have large 
motors, and as a result, the gear and wheel hubs come 
very close together. Where both gear and wheel are 
removed at the same time, the usual method consists of 
holding the gear stationary by means of a heavy yoke, 
which rests against the stationary yoke of the wheel 
press. Pressure is applied to the outside end of the 
axle, so that this is really pushed through the gear and 
wheel. Where possible most roads leave a little space 
between the hubs of the gear and wheel, so that the 
gear will move first. This, of course, reduces the pres- 
sure necessary for the initial movement. When the 
axle is moving through the gear the pressure, of course, 
is again increased when the gear hub comes in contact 
with that of the wheel. After the wheel is started, the 
pressure again reduces. Of the various railways from 
which information was obtained about one-sixth were 
found to employ the practice of pressing both gear and 
wheel off simultaneously. In general, the practice is to 
return the gear to the same size axle. 
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The methods used for removing wheels without 
removing the gears can be divided into two general 
classes: First, the use of jack pins or a device 
with pins which operate through the web holes in the 
gear and thus press against the wheel as near to the 
hub as possible. The second class of devices are those 
which are applied outside of the gear diameter, and in 
most cases the wheel is pushed off by having a rigid 
support ‘for the wheel at the rim. With this latter 
method care must be used to make certain that the 
pressures are not excessive, otherwise there is danger 
of breaking the wheel or bending the axle. since the 
point of support is so far from the axle. From the 
information gathered, it is learned that more than one- 
half the railways use the web holes in the gear and 
either jack pins or special devices to apply pressure to 
the wheel; one-third use devices applying pressure to 
the wheel outside the gear circumference. 

Of the railways using jack pins, the most common 
method seems to be to employ a split collar between the 
gear and the wheel. This type of collar usually has 
lugs on either side and the two parts are held together 
by bolts. An accompanying illustration shows this 
method as used by the Capital Traction Company, 
Washington, D. C. In this case the cast-steel collar or 
“wedge block,” as it is termed on that system, has a 
plane surface on one side, while the other side is turned 
to fit the contour of the web of the wheel. The web 
of the gear shown in the illustration has holes 3 in. in 
diameter, spaced on a 143-in. diameter circle. As the 
wedge block is made in two pieces and bolted together, 
this can be enlarged, if found advisable, so as to accom- 
modate a different diameter for the spacing of the web 
holes or even to such an extent as to put the pressure 
outside the gear if necessary. In the illustration the 
gear is a seventy-tooth three-pitch type, and the wheel 
is 31 in. in diameter. 

One railway which employs this method reports that 
eccentric jack pins are used so as to overcome the dif- 
ficulty when web holes in all the gears are not uniformly 
spaced. This latter road uses a U-shaped block bolted 
to the head of the wheel press, and four eccentric jack 
pins. The collar between the gear and the wheel is of 
cast steel, having one side straight and the other con- 
cave to fit the wheel surface. 

Other roads which use this method have found it 
necessary to enlarge the holes in the web’of the gears 
by cutting out with an acetylene torch. Thus, one road 
reports difficulty where the holes were but 2 in. in 
diameter. The small jack pins necessary buckled under 
the pressure. These holes in the web of the gear were 
cut to 2% in. diameter, and larger push pins have been 
used satisfactorily. In this connection care should be 
used in the manipulation of the torch, as it is possible 
to injure a treated and hardened gear so as to decrease 
its durability and set up serious strains. Chrome nickel 
or nickel steel push pins may also be used to give a 
stiffer construction with less tendency to buckle. 

Several roads use a horseshoe-shaped yoke between 
the gear and the wheel instead of the split collar. Jack 
pins are then used through the web holes, resting with 
one end against the yoke and the other end against the 
frame of the wheel press or against other U-shaped 
yokes to take up the necessary space. Accompanying 
illustrations show this method as used by the Louisville 
Railway, and also by the Twin City Lines in St. Paul, 
Minn. The yokes are fitted with an eye-bolt for con- 
venience in handling and have one side shaped so as to 
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Stool-Type Equipment for Wheel Removal 


At the top—Stool with legs through web holes in gear, together 
with clamped collar between gear and wheel, as used by the United 
Electric Railways, Providence, R. I. 

Center and bottom—Four-legged stool split and hinged to pro- 
vide for placing around axle, together with clamping collar, used 
by the United Railways of St. Louis, Mo. 
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form a good bearing surface against the wheel face, 
where they fit around the axle. On some roads which 
have wide gage lines so that there is considerable space 
between the hub of the wheel and that of the gear, the 
yoke is made to fit against the hub of the wheel with a 
projection at the top to reach the wheel web. 

Some roads employ the jack-pin method with a yoke 
between the gear and wheel where gears are provided 
with web holes, but where the gears are not furnished 
with holes or with holes of small diameter, a heavy bar 


Location of eye-bolf 
must balance shell 


a ee 


Thimble Attachment for Pressing Off Car Wheels Used 
by the Birmingham Railway, Light & Power 
Company, Birmingham, Ala. 


is placed against the rim of the wheel and the jack pins 
are then used outside the gear. 

A number of roads which reported using the jack- 
pin method made no mention of using either yoke or a 
split collar between the gear and wheel. Due to the 
sloping surface at the hub of the wheel, however, there 
is danger of bending the jack pins or of causing exces- 
sive strains to the gear or wheel which may result in 
breakage of the wheels or bending of the axles unless 
some sort of plane surface is provided for the ends of 
the pins to rest against. One road reported the use of 
a special head, which it had welded to the wheel press. 
This head is provided with receptacles for the jack pins, 
so as to give them a somewhat firmer support than that 
provided by simply resting against the press frame. 

Several roads which essentially employ the jack-pin 
method report a much more elaborate fixture in the 
shape of a stool with one side left open so as to pass 
over the axle. Stools are provided with either three or 
four legs, depending upon the number and. spacing of 
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the web holes. The legs extend through these holes 
and rest against a collar between the gear and wheel, 
or a U-shaped yoke. Accompanying illustrations show 
this method as used by the United Electric Railways of 
Providence, R. I., and the United Railways of St. Louis, 
Mo. The use of such a stool makes it unnecessary to 
use an additional yoke for the jack pins to rest against 
at the wheel-press end, and in addition the legs have a 
very firm support at one end so that there is less danger 
of buckling or bending. The form of stool used by the 
St. Louis Company is split through the center and has 
a hinge arrangement at one side, so that this can be 
opened and inserted around the axle, and then clamped 
together. 

The Wilmington & Philadelphia Traction Company 
has wide gage track. It uses a slotted stool type of 
fixture, and in addition a casting which fits between the 
wheel hub and the gear. This casting is slotted so that 
it can be installed over the axle. One end is made small 
enough to fit against the hub of the wheel while the 
other end is considerably larger in diameter and has a 
flat surface against which the ends of the stool legs rest. 
The head of the stool fits against the frame of the 
wheel press as shown in the accompanying illustration. 
Hook bolts are ‘installed in the various parts for con- 
venience in handling, and also to provide a support by 
means of chains while the wheel pressing operation is 
taking place. 


PRESENT PRACTICE REGARDING SIZE OF WEB 
HOLES AND SPACING 


In connection with the use of jack pins or the stool 
method for removing wheels, it is interesting to note 
the present practice in regard to the size of holes used 
and also the spacing desired. Information was obtained 
from the various roads in regard to this point. The 
sizes of holes vary in diameter from 2 in. to 3% in., 
with the majority using 24 and 3-in. holes. In regard 
to the spacing, all seem to agree that it is desirable to 
have the holes as close to the hub as practicable. Pres- 
ent practice indicates the use of either two, three or 
four holes on a circle varying in diameter from 114 in. 
to 15 in. The majority of railways expressed the opin- 
ion that some definite spacing was desirable, although 
several stated that they could accommodate their tools 
to almost any spacing, but of course permanent devices 
would require modification if the diameter or spacing 


Four-Legged Stool, Together with Special Collar to Go Between Gear and Wheel Hub, as Used by the 
Wilmington & Philadelphia Traction Company 
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was changed from the present practice. If a standard 
were adopted, however, they could readily arrange their 
devices to take this standard, and then there would be 
no further changing. 

Information was also obtained as to how the various 
railways remove their wheels, if the gears have web 
holes, diameter of holes, or spacing differing from their 
standard. The following are some of the answers re- 
ceived to this question: 


“With small gears we remove the wheels by using a cast- 
iron block, putting pressure against the rim of the wheel. 
I should object very strongly, however, to the entire elimina- 
tion of the holes in the web of the gears which are large 
enough to have them, as they prove of considerable ad- 
vantage.” 

“As yet have not had to remove any wheels with small 
gears. When the time comes, we will probably use a steel 
thimble to surround the gear and push against the rim of 
the wheel and will heat the hub of the wheel so as to 
facilitate removal.” 

“Where gears do not have holes in the web, we use a 
yoke on the front block on the wheel press, and then use 
the push pins on the outside of the gear, with the ends 
against the rim of the wheel.” 

“Where gears are not provided with web holes, we either 
press off both gears and wheels at the same time, or our 
most recent practice is to burn web holes in the gears with 
our oxweld outfit.” 

“We have no such condition at present, but if such was 
the case, we would use a shell over the gear, with one end 
resting against the press and the other against the rim of 
the wheel.” 

“Where the web holes do not fit our fixture, we cut holes 
or enlarge them with the oxyactylene torch. We have not 
removed any wheels without holes in the gears so far, but 
for our safety car wheels we will probably make a special 
fixture to go over the outside of the gear.” 

“In some cases we are able to remove the wheel by plac- 
ing two steel blocks against the rim of the wheel outside 
of the gear, but if the wheel does not start at a pressure 
less than 70 tons, we then press off both gear and wheel 
together. On the larger sizes of axles we usually heat the 
hub of the wheel with a gas burner in order to reduce the 
pressure necessary for pressing off.” : 


A considerable number reported that where gears 
have no web holes both gear and wheel are pressed off 
at the same time. 


USE OF DEVICES OVER OUTSIDE OF GEARS 


Another class of devices used is of the type which 
passes over the outside of the gear, and either presses 
directly against the rim of the wheel or else has collars 
or extensions to go down to the hub of the wheel. In 
the information obtained it was found that a large 
number of roads use rectangular steel blocks, with the 
ends resting between the- frame of the wheel press and 
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the rim of the wheel. A slight modification of this is 
used by a number of railways which consists of the use 
of a steel collar, which is inserted between the gear and 
the wheel. The rectangular bars then rest against the 


top of this steel collar, and the strain is transmitted 
over a larger surface of the wheel than would be the 
case with bars resting directly against the rim of the 
The steel bars most generally are about 2 in. x 


wheel. 


Round Bars Outside of the Gear, with Special Yoke on 
Wheel Press, Used by the Northern Ohio Traction & 
Light Company, Akron, Ohio 


Large 


6 in. in cross-section and of varying length depending 
upon the space necessary to provide clearance for moy- 
ing the wheels. 

An accompanying illustration shows the equipment 
used by the Northern Ohio Traction & Light Company 
in its Akron shops. Round bars are used over the out- 
side of the gear and rest against the rim of the wheel. 
A special casting has been made to receive the ends 
of the bars as they rest against the yoke of the wheel 
press. ; 

The line cut shown on page 450 illustrates a steel 
thimble as used in the shops of the Birmingham Rail- 
way, Light & Power Company. The cylindrical portion 
passes over the gear and the closed end portion rests 
against the wheel. A. Taurman, superintendent of 
equipment, reports that since putting this tool into 
operation he has found that the pressure necessary to 
remove a wheel from the axle is greatly reduced. This 
is due to the fact that there is a more even distribution 


Special Yoke with Arms Extending Over Gears Used by the East St. Louis & Suburban Railway 
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of the pressure on the wheel than is possible to get with 
any device which depends upon pins projecting through 
the gear. The pressure necessary to remove the wheels 
in the Birmingham shops at present corresponds very 
closely to the pressure with which they are applied, 
which was not the case before this device was used. 
The bending of axles has been entirely eliminated. 

The Tri-City Railway in its Rock Island, Il, shop 
uses a large semicircular steel collar, which extends 
around the circumference of the gear and fits snugly 
against the frame of the press and the flange of the 
wheel. A description of the method used by this com- 


pany in removing its wheels was published in the 
ELECTRIC RAILWAY JOURNAL for Jan. 17, 1920, page 
161. The use of special devices in connection with wheel 
mounting and wheel removal work has greatly simpli- 
fied the process, so that it is carried out by one man 
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2x4 Iron block 


Push Bars Over Gear Used by the Eastern Massachusetts 
Street Railway, Chelsea, Mass, 


with practically no lifting and requiring very little 
special skill. 

The East St. Louis & Suburban Railway uses a 
U-shaped casting with two arms which extend outside 
the gear for removing wheels. This device is made of 
cast steel, and the ends of the two arms rest against 
the rim of the wheel to be removed. Accompanying illus- 
trations show this device and its method of use in 
removing wheels. It is pictured in use with steel wheels, 
but the company reports that it works equally well on 
cast-iron wheels and that no difficulty has been experi- 
enced in breaking or bending of axles. 

Some of the comments made by master mechanics 
regarding their practice and what is desired in order 
to produce simpler and more universal methods of wheel 
removal practice are of interest and are given in the 
following: 


“We use both the yoke and push pin method. Our only 
reason for preferring holes in gears is to kill the noise and 
stop the ringing, which we have found particularly annoy- 
ing with solid gears.” 

“We remove gears at the time the wheels are removed, 
so that the axles may be placed on lathe centers and tested 
for trueness and to permit an examination for flaws. Ex- 
perience has shown us that it is a dangerous practice to 
try to remove the gear and wheel at the same time where 
the hubs meet, because the starting pressure for each is so 
great that in order to start them moving a sprung axle 
often results. Our road operates interurban cars with 
steel wheels.” 

“On interurban wheels we have never tried to remove the 
wheels without removing the gears. The holes through the 
web of the gear in this class of equipment do not come in 
such a position that it is possible to use them, as they are 
opposite the curved surface of the web of the wheel, which 
makes it impracticable to apply sufficient pressure to re- 
move the wheels. For interurban service, it is necessary 
that the gear and wheel hubs come very close together. 
We have made it a practice to see that there is space left 
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of at least 4 in. between the gear hub and the wheel hub, 
so that in pressing off the gear and wheel, the gear will be 
started first, as we find that the pressure required to re- 
move the wheel and gear at the same time is very much in 
excess of that required by this practice. As a rule, the 
minimum pressure required on a 7-in. wheel fit is 70 tons, 
being 10 tons per inch of diameter. The maximum pressure 
for this fit is around 85 tons. We frequently find that a 
pressure of 150 tons is insufficient to remove the wheels. 
In cases of this kind we heat the wheel slightly with a 
large kerosene oil torch in order to avoid excessive pres- 
sure, which is liable to spring or bend the axle.” 

“We have found it good practice to remove the wheels 
with the gears, due to the fact that on a cast-iron wheel 
you cannot get a solid or true enough surface in order to 
press the wheels off, and with high pressures there is 
danger of bending the axle. Very high pressures are nec- 
essary with steel wheels, and consequently the danger of 
bending axles is more pronounced. It appears to us that 
steel wheel manufacturers should provide a flat space on 
the face of the wheel and thus give a solid foundation for 
pressing the wheels off without pressing the gears off at 
the same time.” 


“On our 26-in. and 27-in. diameter wheels, we are pre- 
paring to use a steel casting in the form of a cylinder 
large enough to fit over the outside diameter of the gear 
and press off the wheel by bearing against the back of the 
press. If this steel cylinder will do the work, the need for 
openings through the web of the gear will, of course, be 
eliminated, and I am in hopes that the results will prove 
satisfactory.” 

From the foregoing it is evident that wheel removal 
practice is closely connected with gear design. It seems 
to be quite essential that the web holes be incorporated 
in gears wherever space will permit, since more than 
one-half the railways now make use of them in pushing 
off wheels. Their presence provides a convenient 
method of wheel removal and allows pressure to be 
applied to the wheels at points close to the hub, so that 
there is less danger of wheel breakage or bending of 
axles. Aside from their use in connection with the 
removal of wheels, they are also of advantage in reduc- 
ing weight and breaking up vibration which results in 
noise. All concerned, however, will be benefited by a 
standard size and location of the web holes, and any 
changes in special wheel removal fixtures that ~!~ht 
be required if definite standards were adopted could be 
easily made. 

Where web holes cannot be incorporated conveniently, 
or where they are of insufficient size to permit of use 
for wheel removal, it is evident that with proper pre- 
caution the method of wheel removal with the use of 
devices placed outside the gear will prove entirely satis- 
factory. Roads using this method prefer it to the jack- 
pin method, and when the devices are once made, there 
is no further need to worry about the size and location 
of the web holes. 


Engineering Symbols and Abbreviations 
to Be Standardized 


T THE request of a number of national societies, 

the American Engineering Standards Committee 
recently called a conference of representatives of inter- 
ested organizations for the purpose of starting a move- 
ment to standardize symbols and abbreviations. The 
conference decided to include, as part of its project, the 
graphical symbols used in engineering drawings, dia- 
grams and the like, for representing instruments and 
apparatus and component parts of them. The work 
will go forward under a committee organization devel- 
oped in accordance with the rules and procedure of the 
A.E.S.C. The co-operation of foreign standardizing 
bodies will be sought. 
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Gasoline-Driven Tower Truck 


~The Power Distribution System and 
Its Maintenance 


A Summary of the Elements of a Good Distribution System with Detail 
of the Plans Used on a Large Railway Property for Keeping the 
Overhead in Condition—Records Play an Important Part in This Work 


By M. B. Rosevear 


Superintendent of Distribution, Public Service Railway, Newark, N. J. 


ment of our national transportation facilities, and 

the power distribution system of an electric rail- 
way has as its center the power station, from which 
radiate the feeder cables which must deliver to the 
cars under all conditions the energy required for suc- 
cessful operation. 

The first problem of the distribution engineer is the 
proper location of this source of power. This is true 
not only in the case of a new property but should be 
kept prominently in mind even on established systems. 

We may now be said to be in the third stage of de- 
velopment with respect to the source of power supply. 
The first stage was that of the engine-driven, direct- 
current generator, which, if properly planned, was so 
located that coal, water and other essential supplies 
were conveniently available in sufficient quantity, of 
proper quality, and at reasonable cost. This resulted 
in the concentration of heavy loads at single stations 
and it was necessary to transmit power at high cost for 
long distances. ; 

The second stage was that of the manual substation, 
power being transmitted from the generating station to 
the substation at high voltage and therefore with 
greater economy, and then distributed from the sub- 
station to the cars at trolley voltage. This method was 
an improvement over the first, power being generated 
in greater quantities by more efficient plants, which did 
not need to be located so close to the car lines as with 
direct-current stations. The load was divided among 
several substations, and this better distribution made 


ment of street railways are an important ele- 


possible the satisfactory operation of larger electric 
railway systems. But even then there was still too 
great a concentration of load at single stations and the 
feeding distances were still too long. 

The automatic substation has marked the third stage, 
bringing our direct-current supply source even closer 
to the car, the ultimate consumer, and reducing not only 
labor costs, and losses on both the positive feeders and 
negative return, but, as has been demonstrated by the 
numerous existing installations, giving more satisfac- 
tory operating results than is possible with manual 
operation. Although the automatic railway substation 
has been used for a number of years and has passed 
the point of being merely experimental, it is yet sus- 
ceptible of further development. The relative merits 
of the single unit and multiple-unit automatic substa- 
tions are worthy of careful consideration, but fre- 
quently the practical problem of obtaining suitable 
property, especially where there are zoning laws and 
other limitations, may be the determining factor. 

While there are as yet no automatic substations on 
our property, they have been a subject of intensive 
study and we expect before many months to have one 
or more in operation. One phase of our problem is 
limiting damage from underground cable failures. With 
manual operation of supply stations there have been 
occasions on various properties when the failure of a 
large-capacity cable has had disastrous results, damag- 
ing other cables and at times even burning up entire 
duct lines. Automatic substations in underground ter- 
ritory, therefore, require protective apparatus that will 
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immediately disconnect a cable in case of failure, and 
not permit its reconnection until conditions are safe, 
and yet not interfere with operation under normal con- 
ditions even with typical railway load fluctuations. 


SECTIONALIZING THE TROLLEY IS A FACTOR 
IN MAINTENANCE 


In the second place, the distribution engineer is con- 
cerned with the sectionalizing of the trolley wires. Fig. 
2 shows the various trolley sections on a portion of one 
large railway system, the details being described more 
completely later. In general, section insulators are 
placed near junction points, loops and turn-back points, 
and so located that in case of a wire down, or power off 
on one section, the interruption to service will affect 


Fig. 1—Trolley Ear on Which Maintenance Is Low 


only a restricted district. In case of long delays, cars 
can be turned back at crossovers and loops. Still fur- 
ther sectionalizing may be required if the service on a 
given section is too heavy for a single circuit. In the 
congested portion of the system above referred to some 
of the sections are less than 1,500 ft. long, while two 
important intersections have special feeders. Our ex- 
perience has made us limit the size of sections in con- 
gested territory to an average of 1,500-2,000 amp., that 
is, to the capacity of two paper-and-lead cables of not 
more than 1,500,000 circ.mil area each, and usually 
1,000,000 cire.mil each. 

Car service and routing must be carefully checked 
in order to note changes in loading. While this may be 
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done by watching the time-tables, there are times when 

trippers are used without being shown on the table, 
and there may be other factors, so that we have found 
it helpful to have “five-minute” readings taken once a 
month for the peak load from 5 p.m. to 7 p.m. for every 
railway feeder at every station. These are averaged for 
the highest thirteen consecutive readings and listed, 
with the maximum swing, in a book for ready refer- 
ence. While this method is admittedly somewhat rough 
and ready it has been found by years of experience to 
give a very helpful check on individual section loads. 
A special check or study of a particular section may be 
made if the ‘oad book” indicates that it is advisable. 
Such follow-up methods may require installation of re- 
inforcing feeder or may permit removal of feeder or its 
transfer from one point to another. 


THE FEEDER SYSTEM FROM THE MAINTENANCE 
STANDPOINT 


The distribution of power from the supply station to 
the trolley section may be by either aerial feeders or 
underground cables. There are places where the plac- 
ing of cables underground is proper, there are other 
places where only the aerial feeder would be considered. 
In those places where the question is at all debatable 
the placing of railway feeder cables underground should 
be avoided as long as possible for several reasons. For 
one thing, an underground cable is more subject to 
failure because it cannot be completely inspected; tests 
that can be made with present equipment have not 
proved entirely satisfactory; it is subject to mechanical 
injury, and being connected to the aerial trolley may at 
times be damaged by lightning. It also has a more 
limited current-carrying capacity and not only costs 
more of itself but requires the construction of a con- 
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Fig. 2—Large Scale Map for Use in Maintenance of Distribution System 
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duit line, or rental of duct space from another concern; 
pboth of these increase the cost, and the joint use of 
duct lines has the further disadvantage of increasing 


_ the hazard in case of cable failure. 


Inasmuch as the electric railway must maintain its 
poles for the support of the trolley contact wire, there 
is no compensating saving for the extra hazard and ex- 
pense of placing wires underground. 

Where only 600-volt d.c. cables are concerned, periodic 
tests of insulation resistance may tend to reduce fail- 
ures. These tests may be made with a megger or with 
a voltmeter of very high resistance, say 1,000,000 ohms 
on the 750-volt scale. We have found the voltmeter 
method preferable. 

Where higher voltage cables are involved more elabo- 
rate tests are necessary, as was brought out at the re- 
cent convention of the American Institute of Electrical 
Engineers. 


SECURING A SUBSTANTIAL SUPPORTING STRUCTURE 


Probably wood poles have been most extensively used 
for the support of the overhead wires, but the increas- 
jing scarcity and cost, particularly of chestnut poles, 
which have been used extensively in the East, makes it 


‘advisable to substitute poles of a more permanent char- 


acter. This may be done either by proper methods of 
preservative treatment for wood poles (a subject now 
under consideration by a special committee of the 
American Electric Railway Engineering Association) 
or by use of metal or reinforced concrete poles. Where 
metal poles are used, care needs to be exercised in the 
selection of a pole that can be readily reinforced at the 
ground line where it is most subject to corrosion. It is 
also important that metal poles be so designed that 
there are no shelves or pockets where moisture may 
collect and increase the corrosion. For illustration, the 
specifications of the A. E. R. E. A. Manual section 
Ds-5b, for tubular steel poles require “the top of the 
outer pipe to be chamfered to shed water” at joints. 

Poles of structural shapes, whether made from one 
piece, as the Bates pole, or built up of several pieces, 
should be so designed that they can be easily inspected, 
cleaned and painted. 

The reinforced concrete pole has given satisfactory 
service when properly designed and would probably be 
more generally used were it not for the greater weight 
involved. This objection has been overcome to some 
extent by centrifugally cast, hollow poles—the Massey 
pole for example—which give a denser structure and 
greater strength for a given weight than is found in the 
solid pole. 

In city service the joint use of ornamental poles for 
both railway wires and street lighting is desirable. A 


photograph reproduced illustrates such a combination 


pole which has been used extensively and given satis- 
faction. This pole is 30 ft. long, and weighs about 800 
lb. with the reinforcing sleeve at the ground line, the 
sections being 5-6-7 in. nominal diameter. A slot is 
cut in the pole below the ground, and the lateral cable 
for the lamp brought directly from the manhole and up 
inside the pole and bracket, through a second hole in 
the pole, to the lamp. It will be seen by looking at the 
line on the opposite side of the street that several rail- 
way aerial feeders can be mounted on a crossarm, the 
whole making a neat, attractive installation. 

The maintenance cost is also somewhat less to the 
railway in the case of joint poles as the railway com- 
pany construction, unless it has transmission lines, is 
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Fig. 3—Sample Individual Section Map as Used on One 
Large Property 


always in the lowest position, and it therefore uses the 
shortest poles of any utility. Care must be exercised in 
agreeing to joint pole use not to increase maintenance 
costs, each company being entitled to show some benefit 
to itself as well as contributing to the general improve- 
ment in appearance. 


SPECIAL EAR FOR REDUCING TROLLEY WIRE WEAR 


The cost of replacement of trolley wire is the largest 
single item of expense in the power distribution group 
of accounts. Therefore anything which serves to re- 
duce the wear and increase the life of the wire is of 
direct financial value. 

In general, the wear on trolley wire at the ear gov- 
erns the length of time the wire can be kept in service. 
With this in mind a type of ear was developed for our 
use about five years ago which it was believed would 
reduce the wear. The principal feature of this ear 
(See Fig. 1) was a gradual taper from each end to 
the center directly under the boss where the ear fastens 
to the hanger. The ear is cast, of the clinch type. At each 
end it is merely deep enough to come slightly below the 
middle of the wire, after being clinched, while at the 
center it is deep enough almost to encircle the wire. 

This ear was installed with new trolley on a test 
section on an upgrade, where for many years the aver- 
age life of wire was about two years. In November, 
1922, the wire was finally replaced after four years 
service, which means that the life of the wire was 
doubled merely by changing to the new style ear, the 
car service being if anything somewhat increased over 
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the earlier period. After renewal the old wire was 
found to have a cross section equal to 66 per cent of 
that of the original wire. It is of further interest to 
note that the new ears wore just as long as the older 
type, six sets of ears having been used during the four- 
year period. It was found that the wire at the point 
of support did not wear so as to require installation 
of any splicing ears prior to July, 1922. While we 
have no similar definite figures for the old type ears we 
know the record with the new type is much better in 
this respect. 

It is also interesting to know that an ear of very 
similar design has been used on the Market Street 
Railway, San Francisco, for a long time, and that both 
companies developed the improved type independently. 


EQUIPMENT FOR USE IN MAINTENANCE WORK 


To take care of the routine and emergency work of 
the department, there must be suitable and satisfactory 
tools and vehicular equipment. The vehicle is used both 
as a means of transportation for men and materials and 
as a tool during the performance of the day’s work. 

Local conditions have great weight in the determina- 
tion of the type of vehicle used. For the small property 
the horse-drawn vehicle may even today be the most 
suitable for highway use, while the line car is, of course, 
required for work on private right-of-way. On the 
larger property, particularly if scattered over a wide 
territory, a motor-driven vehicle is indispensable, and 
may be operated either by an electric storage battery 
or by a gasoline motor, the choice of which again de- 
pends on local conditions. We have an electric vehicle, 
shown in one of the illustrations, which has been in 
service since 1912 and a second battery permits its use 
by both day and night crews. Where gasoline motor 
trucks are used experience has led to the adoption of 
two sizes of trucks. 

For ordinary maintenance a 2-ton truck is needed, 
while a 34-ton truck is necessary to carry reels of feed 
wire and trolley wire. Both sizes of trucks are 
equipped with adjustable Trenton towers and platforms. 
The three-section tower has lower center of gravity 
and reasonable height, making it possible to work on 
low bridges, of which we have many. It can also be 
raised high enough to permit work on the trolley 
at railroad crossings. Such an equipment is illustrated. 
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It will be seen that by placing boxes for tools and 
materials along the side of the truck over the wheels, 
space is provided for a reel stand. 

The use of one large and one smaller truck permits 
the installation of trolley wire more quickly and effi- 
ciently than with horse-drawn or other older type ve- 
hicles, as both towers are used after the wire is run 
out and there is no idle equipment part of the day. 


RECORDS ARE A FACTOR IN SUCCESSFUL 
MAINTENANCE WORK 


One essential requirement on any property is the 
preparation and continuance of adequate records, par- 
ticularly those containing information for use in emer- 
gencies. 

The first requirement is a large-scale map showing 
the physical layout of the property. On our system it 
is necessary to use several such maps, each division be- 
ing shown on one or two maps, drawn to a scale of 1,000 
ft. to the inch. Fig. 2 is typical, showing one-half of 
one large division. 

It may be of interest to note the historical develop- 
ment of this map system. Originally these maps con- 
tained not only the line layout (using one line for a 
single track) but also showed the feeders from the 
power supply stations to and along each portion of the 
line. As the property increased in size and complexity, 
the feeders were omitted between the stations and the 
commencement of the trolley section, and a symbol was 
inserted at the feeding-in point denoting from which 
station the line received its power. The insertion of 
changes in feeders, etc., from time to time caused the 
tracing to become illegible or torn, and it had to be 
entirely retraced at frequent intervals. It was also 
difficult to show all the details clearly on a single map 
and it was too large for convenient reference. As a 
result we have for several years limited the information 
on the large maps to the following: (a) Physical lay- 
out of lines showing curves, connections, etc.; (b) loca- 


Combination Pole Which Involves Low Maintenance Cost 


> 


ead eis 


- eral phases, rather than a technical discussion. 


March 17, 1923 


et 


RA 
in 


i 


* * SCUFTON 
Oj sonnncen wire se-va.seons 
. ‘a * 


aie 


epeneetaseos F 


13 


fe) 


BRrsa & 


SS WiLSON AK 
ROLINCALN UBT, FER RVAMARKET STS SIT =. 


SERRYAPALK STS SW 


BB-BANK ST LOOP 
SHELIETON 


SCENTRAL SH 
MOFOLK ACB «+ 


Fig. 4—Note-Book Leaf Containing Data as to Feeder Sections. 


tion of section insulators; (c) number of each trolley 
section; (d) symbol denoting source of power—one or 
more—(e) automatic circuit breakers, and switches, for 
emergency feeds; (f) power supply for carhouses and 
shops. 

Other detailed information as to feeder sections is 
shown on individual section maps, of which Fig. 3 is 
typical. It will be noted that aerial feeders, under- 
ground and submarine cables, switches, section insula- 
tors, etc., are shown by different conventions. These 
maps show the feeder in considerable detail from the 
power station to the end of the line. In addition to 
these individual section maps, brief written descrip- 
tions are used for further details. 

Quite recently it was felt necessary to provide certain 
essential data in more concise form, therefore the 
pocket size data sheets shown in Figs. 4 to 7 inclusive 
were developed. 

Fig. 4 is a list of sections fed by each power supply 
station and shows the number and name of the section, 
the cable number if in underground territory, the con- 
trolling or limiting size of feeder, as well as the name 
of any other power station which also feeds the section 
either regularly or in emergency. 7 

Fig. 5 lists the sections that may be equalized with 
each other, giving the location and kind of equalizer 
and stating its normal position, whether open or closed. 

Fig. 7 is a diagram of underground conduit and man- 
holes, the latter numbered, whereas the reference notes 
A-4, B-8, etc., refer to Fig. 6, which lists the numbers 
of the cables in each conduit run, together with the 
name and number of the section which the cables feed. 

These sheets in loose-leaf notebooks are invaluable 
aids in case of trouble and are furnished to the super- 
visory force, engineers and load dispatchers. 

Changes of various kinds can be readily noted on all 
the records listed above; they rarely require retracing 
of maps, and even then the labor involved is relatively 


small when compared with that formerly necessary 


when we attempted to show everything on one large 
map. 

In the preparation of this article on power distribu- 
tion, the writer has endeavored to present certain gen- 
It is 
hoped that it will be of interest not merely to those who 
have direct supervision over street railway power dis- 
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Fig. 6—Cables in 
Conduit Runs, with Corresponding Sections Fed by Them. Fig. 7—Underground Conduit and Manhole Data. 


tribution systems, but also to the men who are directly 
engaged in the operation and maintenance of the lines, 
and possibly to persons in other departments who are 
concerned in the proper functioning of distribution sys- 
tems, and their relation to car service. 


High-Voltage Ring Connection 


HE Detroit Edison Company, which supplies power 

to a number of electric railways in and around 
Detroit, is making a notable change in its power trans- 
mission system. The company proposes to establish a 
120,000-volt transmission system dround the territory 
in which it serves power. A large quantity of trans- 
forming and other apparatus has been ordered, the 
Westinghouse Electric & Manufacturing Company hav- 
ing been the recipient of a substantial order. 

It is intended to tie the new 120,000-volt ring into 
the present 24,000-volt system at several points. The 
power at one of the existing power plants will be trans- 
formed from 12,000 to 120,000 volts in a bank of three 
single-phase transformers; it will be transmitted at the 
high voltage about 60 miles and then stepped down to 
24,000 volts and tied in with the lower voltage system 
through a bank of three single-phase transformers. At 
an intermediate point the high-tension line will be tied 
to the 24,000-volt system through a third bank of 
transformers. 


A Half Million a Year for Lighting 


T WILL cost $500,000 this year to light the subway 

and elevated trains, station platforms, track signals, 
and other facilities of the Interborough Rapid Transit 
Company, New York City. Of all the energy generated 
in its power plants 6.6 per cent will be required for 
electric light. 

There are 320,000 outlets throughout the system, in- 
cluding those for 50,000 incandescent lamps in the sub- 
way cars, and 88,000 on the subway platforms and in 
the tunnels. Ninety per cent of the last-named burn 
continuously. The elevated trains require 45,000 lamps 
for lighting. 

Track signals account for additional thousands of 
lamps. Every 400 ft. along the subway track is a blue 
lamp indicating the location of an emergency switch for 
shutting off power in the third rail. 
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Track Machinery in Boston 


From the Time that the Old Paving Is Taken Up Until 
the New Paving Is Laid, Machinery Plays a Most 
Important Part in the Work 


Plow Tearing Up a Pavement 


Boston Elevated Railway has gradually been in- 

creasing the use of machines in connection with the 
reconstruction of the surface tracks of that system until 
now machinery does nearly all of the heavy and repetitive 
work. The following is an account of the procedure in 
track building, told briefly, because the accompanying 
pictures tell the greater part of the story. 


\OR ten years the maintenance department of the 


PROCEDURE IN REBUILDING TRACK 


After portable crossovers or temporary tracks are 
installed the pavement plow (1) is brought into oper- 
ation. The usual length of track under construction 
varies between 1,000 and 1,400 ft. of single track. After 
the pavement plow has passed over the track, the paving 
blocks are piled on the curb, where they are recut by pav- 
ing cutters. The recutting of blocks is done by contract. 

Next, the acetylene torch (2) comes into play and 
the rails are cut into the length proper for handling. 

This operation is followed by the crane car (3), which 
lifts both rails so that the ties can be knocked off by 
a sledge. The rails are then thrown to one side where 
they are picked up by the rail car. 

This operation is followed by the electric shovel (4), 
which excavates the track trench to the proper depth. 
One man operates the shovel and under good working 
conditions can excavate the trench for a distance of 
about 800 ft. in an eight-hour day and load the material 
upon auto trucks or cars. The shovel works very closely 
to grade so that after it has passed along there is very 
little work to be done by hand. If there is any, it con- 
sists merely of smoothing up the material which has 
been left behind. 

The shovels are hauled to and from the track jobs 
by service cars. When the shovels are excavating the 
track trench, they operate over short sections of port- 
able track of light tee-rail construction. Each section 
is 5 ft. long and is handled by means of a short chain 
hitched to the heel of the dipper and as the shovel pro- 


Acetylene Torch Cutting Old Rails for Removal 


gresses along the trench, the boom is swung back 
through 180 deg. and a section of the track is picked 
up and carried forward and laid in front of the shovel. 
This operation repeated many times during the day 
consumes a certain amount of time which slows up the 
operation of the shovel. To overcome this objection the 
company is now arranging to equip the shovels with 
caterpillar treads in addition to the car wheels already 
mentioned, so that the shovel will use the treads 
while working in the trench. These treads will be per- 
manently attached to the shovel. Means will be pro- 
vided for lowering and raising them into and out of 
contact with the ground, and the car wheels will be used 
while the shovel is moving to and from the track jobs, 
as at present. 

When the shovel has progressed for a sufficient dis- 
tance the steam roller (5) is brought on the job and 
rolls the trench as fast as it is excavated. The steam 
rollers are moved to and from the track jobs by use 
OL a ramp car, as shown in the engraving. 

After the trench has been rolled the ties, rails and 
other material are distributed by cars (6) to the job. 
The rails are then spiked, the joints made up, and the rail 
joint base plates attached and made ready for welding. 

The crushed stone for ballasting the track is delivered 
on the job by Differential cars. As the company has two 
hopper cars formerly used for coal, which have not been 
in use for this purpose for about two years, these cars 
(having a capacity of 25 tons) have been used to a cer- 
tain extent because with their use the ballast can be 
dumped through the hopper in the bottom of the car 
directly in the track, saving any rehandling. 

The company has a track, with a 100-ton track scale,. 
in a local quarry, so that crushed stone is purchased at a 
very favorable price and delivered directly onto the 
company’s cars. 

After the ballast has been delivered, the track is 
jacked up to grade and surfaced with pneumatic tie 
tampers (8). A tamping gang consists of from eight to: 
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Some of the Machines Used by the Maintenance Department in Boston 


No. 3 shows the crane car for lifting 
rails and ties. This is followed by the 
electric shovel (4) and this by the steam 
roller (5) to form the new sub-base. In 


this view the roller is shown on a flat car. 
Material for the new track is distributed 
by rail cars (6) and ballast hopper cars 
(7). The new ballast is then tamped by 


pneumatic tampers (8). The concrete is 
then put in place by means of the con- 
crete mixer (9) which is used in connec- 
tion with the concrete loader (10). 


[_ 
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twelve tampers, and air is supplied from a compressor 
mounted in an old passenger car. The compressor is of 
sufficient capacity to operate a maximum of twelve ma- 
chines. Spare tamping machines are carried on each 
compressor car in order that the work might not be held 
up in the event of any machine breaking down or while 
machines are being overhauled. When tracks under ele- 
vated structures are being reconstructed or repaired, the 
tie tampers are connected up with the air main on the 
elevated structure. 

It is planned to weld the rail joints between the time 
the track is surfaced and the concrete base installed, but 
joints can be welded at any 


shovels; two 10-ton tandem steam rollers, each with a 
ramp car; three rail cars; seventeen Differential and 
Universal dump cars; three bottom dump hopper cars of 
25-ton capacity; 105 Ingersoll-Rand tie tampers; three 
Austin self-propelling concrete mixers; three loaders 
for concrete mixers; one Clark concrete breaker, seven 
air-compressor units. 

The company has two storage yards, both having 
steam railroad and water connections. At the South 
Boston yard is located the maintenance department’s 
shop where all of the rails are curved, cut and drilled 
for special curves or in connection with special work. 

At this yard is also an up- 


time during the process of 
track building by the seam 
weld method. 

During the operations of 
tamping and welding the 
concreting material for the 
paving base is delivered by 
Differential dump cars and 
is placed alongside the track 
in proper position. 

The next operation is the 
laying of the concrete pav- 
ing base. The concrete 
mixer (9) is accompanied 
by a machine called a mixer 
loader (10). This loader is, 
in effect, a continuous belt, 
45 ft. from center to center 
of belt pulleys. The frame 
is mounted on car trucks 
and the machine is self- 
propelling. A separate mo- 
tor drives the continuous 
belt. There are three measuring bins, each of 8 cu.ft. 
maximum capacity and adjustable for lower capacity. 
These bins are mounted on flanged wheels and may be 
rolled along the top of the belt frame for the accommo- 
dation of the shovellers. These machines were built in 
the maintenance department machine shop. 

The concreting material is shoveled directly into the 
hoppers above the belt, where it is properly measured 
and is then dumped onto the belt and carried into the 
mixer. It is possible to have three batches of concrete 
in progress at one time, this is, one in the loader or 
distributor, one in the skip of the concrete mixer and 
the third being mixed in the drum of the concrete mixer. 

These two machines require very few men to operate 
them and it is possible to install a large amount of con- 
crete per day with this outfit. All the concrete mixers 
and loaders are mounted on car wheels and are self- 
propelling. 

The track is then paved and the concrete mixer and 
loader are again used for grouting the pavement. 

Additional equipment not shown by the engravings 
consists of four air compressor units mounted in pas- 
senger cars; one portable air compressor mounted on 
auto trailer, with capacity of 210 cu.ft. free air per 
minute and two portable air compressors with wagon 
mountings of smaller capacity; two Ransome concrete 
mixers of 1 bag capacity used occasionally for grouting 
pavement, and a Clark concrete breaker. The latter is 
used to break up the concrete base. 

Altogether the company has of the equipment de- 
scribed: One pavement plow; seven acetylene cutting 
outfits; three crane cars; two type “O” Thew electric 


period of several years. 


management.” 


In its report dated January, 1923, the Massachusetts 
Department of Public Utilities presents several tables 
showing the rise in cost of labor and material, the cost for 
track rebuilding and the miles of track rebuilt for a 

The department then makes the 

following statement in regard to the track maintenance 

work of the Boston Elevated Railway: 


““From these figures it seems reasonably clear 
that during the last trustee year relatively little 
more was expended for maintenance of tracks, 


building and equipment than was expended by 
the former management in the period before 
the European war, and that if any increase in 
the amount of repairs and reconstruction work 
done has occurred it must have been due to 
increased efficiency in methods used, either 
through introduction of labor-saving machin- 
ery, improvements in the art or economy of 


to-date treating plant where 
treatment is given to all of 
the ties used by the com- 
pany, as well as the lumber 
used on the elevated struc- 
ture and in the subways and 
to some extent for building 
work. The treating plant 
was fully described in a 
special article in the report 
of the committee on way 
matters, read before the 
American Electric Railway 
Engineering convention in 
Chicago, October, 1922. 

In addition to labor-sav- 
ing tools and equipment, the 
efficiency of the mainte- 
nance department is largely 
made possible by proper 
ordering, delivering and 
handling of material. Dur- 
ing the busy season from 
fourteen to sixteen large track building jobs may be 
under way at any one time, and the material, equipment 
and transportation, consisting of cars and trucks 
required for each day, is determined upon the previous 
day. The orders for these are placed by the man in 
charge of each job with the material and equipment 
dispatcher at the main office, and it is his business to 
see that each crew is supplied with the material or 
equipment that it has ordered or may require. The 
operator of each car or truck receives his orders directly 
from the dispatcher and at the end of each trip reports 
to him for further instructions. 

The company uses in its busy season in track build- 
ing work from eight to twenty cars and from five to 
twenty trucks daily. The maintenance department owns 
five 5-ton Mack dump trucks and six 2-ton trucks used 
for various purposes. Additional trucks which are re- 
quired daily are secured from contractors, the number 
of hired trucks varying in accordance with the work 
in hand. 


Public Utility Information for Students 


OLLOWING the examples of many other states, 

New Mexico and Wyoming are coming into line in 
furthering co-operation between the institutions of 
higher learning and the public utilities. In the State 
University of New Mexico public utilities are being 
systematically studied, and the State Agricultural 
College is preparing for similar instructions. Prelim- 
inary steps have been taken in Wyoming in the same 
direction. In Colorado students are learning the basic 
facts regarding electric railways and other utilities. 
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Chrome-Nickel Steel in Special Work 


A Scientific and Practical Discussion of the Characteristics of this New 
Steel Which Has Demonstrated Its Practicability in Milwaukee—Results 
of More than Three Years’ Use Are Given—First Impetus to Develop 
the Steel Was Given by Prohibitive Wartime Prices of Ferro-Manganese 


By-F. G. Hibbard 


Construction Engineer Way and Structures Department 
Milwaukee Electric Railway & Light Company 


Left—Thermit Welding of Joints in Crossing for East Water and Wisconsin Streets, Preparatory to Mounting on Bolted Foundation. 
Right—Thermit Welding of Joints in Crossing for East Water and Wisconsin Streets. Openings Shown Are for Inserts at Joints 


URING the last few years the Milwaukee Elec- 
tric Railway & Light Company has installed in 
its tracks considerable special trackwork, in 

which the crossings, the frogs and some of the switch 
pieces were made of cast chrome-nickel steel. Much 
interest has been manifested both locally and through- 
out the country in these installations and their relative 
value compared to similar work constructed of cast 
manganese steel. It will be the object of this paper 
to set forth our experiences in the development of 
chrome-nickel steel as a material for special trackwork. 

While the details of special trackwork construction 
have been greatly improved, in the writer’s knowledge 
no new material has been offered the electric railways 
since the introduction of manganese steel in 1894, until 
we proposed the use of cast chrome-nickel steel in 1919. 

Manganese steel was such a vast improvement over 
the other types that it seems to have been accepted by 
the manufacturers as the last word in materials for 
special work construction; and while no attempt will be 
made to discredit it, some of its disadvantages will be 
disclosed which are not apparent in our new alloy steel. 


CONSIDERATIONS THAT SUGGESTED USE OF 
CHROME-NICKEL STEEL 


During the World War prices for materials used in 
the construction and maintenance of track rapidly ad- 
vanced and deliveries were uncertain. For several years 


*This article is condensed from a still more comprehensive paper 
read by the author before the Technical League of the Milwaukee 
Electric Railway & Light Company. 


the rising prices of materials were not compensated for 
by increases in the company’s revenue and every pos- 
sible expedient was adopted to conserve materials and 
make existing track and special trackwork serve until 
adjustments in rates could be secured to meet this 
inflated cost of materials. This condition brought into 
active play the electric welding machine, which served 
to extend the useful life of thousands of dollars worth 
of expensive trackwork. 

In attempting to weld cast manganese steel, it was 
found that while many good welds were made, others 
did not prove successful and actually hastened the neces- 
sity for renewal of the pieces repaired. No welding 
concern was found that would guarantee a weld on 
manganese steel. Even in the face of these facts we 
were reluctant to substitute anything for manganes2 
steel until the price of that material advanced to a point 
where it was practically prohibitive. This advance in 
price was due largely to the increase in the cost of 
ferro-manganese, which in 1911 could be purchased for 
an average price of $37.51 per ton, but in 1917 cost 
$327.21 and in June of that year sold for $443.75 per 
ton, an advance of over 1,000 per cent. As a com- 
parison, standard steel rails showed a maximum ad- 
vance of only a little over 100 per cent during the war 
period, the cost advancing from $28 per gross ton to 
a peak price of $57 in 1918. 

The company had already made considerable progress 
in the development and manufacture of its own special 


trackwork, having installed a large number of frogs 


and crossings of the steel bound type. These pieces 
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were constructed by first cutting and fitting the rails 
to the proper dimensions, and then casting open-hearth 
or electric steel around the intersection, binding the 
rails together and forming a guard and a support for 
the wheel flange. This type of construction was com- 
paratively cheap and possessed the important advantage 
that when the flange bearing was cut out it could be 
successfully built up with the electric welder, whereas if 
it had been constructed of manganese steel or with a 


...--344"cut in wood 
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Details Showing Construction of Cressing Foundation 
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manganese plate at the intersection welding would have 
been resorted to only as a temporary and uncertain 
expedient to prolong the useful life of the piece for 
a time. 

The success experienced with the home-made steel 
bound frogs and the excessive price charged for man- 
ganese steel trackwork were the principal factors that 
induced the company to extend the manufacture of its 
special trackwork in its own shops and accordingly the 
writer was instructed to seek a substitute for man- 
ganese steel, which could be machined and finished at 
the company’s Cold Spring shops and which could be 
cast at local foundries. At that time a new local electric 
steel foundry with large furnaces, known as the Gen- 
eral Steel Company, was in operation and the company 
had transferred its steel bound frog business to that 
plant. As this plant was casting heavy alloy steel ingots 
and its facilities were available, the situation was par- 
ticularly favorable for the plans being developed. 

Satisfactory experience with some special trackwork 
layouts, consisting of open-hearth steel castings with a 
carbon content of from 0.40 to 0.50 per cent, which were 
given a single annealing treatment, suggested the pos- 
sibility of improving castings of this nature by adding 
alloys other than manganese. These layouts were suc- 
cessful in part because they could be successfully 
welded, which together with the practicability of 
machining was the important consideration. 

By the addition of nickel and chromium the physical 
properties of carbon steel can be materially improved. 
Testimony to this effect has been furnished in the pub- 
lications of some of the nation’s foremost metallurgical 
engineers. ; 

Eighteen years of experience in the design and con- 
struction of special trackwork for electric railways 
pointed to only one installation of an alloy steel other 
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than manganese. The Pennsylvania Steel Company 
(now the Bethlehem Steel Company) had built an elec- 
tric crossing with center plates of forged Mayari steel, 
a natural nickel-chrome alloy. This was installed in 
Omaha, Neb. Diligent search failed to show any instal- 
lations of cast chrome-nickel steel. 


First INSTALLATION MADE IN 1919 


At last a trial installation of cast chrome-nickel steel 
was agreed upon and instructions were issued to place 
a crossing of this material at East Water and Wis- 
consin Streets. Details were prepared and patterns 
constructed but the question of analysis was yet un- 
decided. Most of the existing specifications covered 
oil quenching and drawing of forgings, hence they were 
of little help because the unbalanced sections of track 
castings prohibited such treatment, as warping would 
surely result and in the treated condition straightening 
without cracking would be impossible. With this con- 
dition in mind and with a desire to produce a steel with 
good wearing qualities and high resistance to shock, 
it was decided to keep the nickel and chromium content 
somewhat higher than was specified in work that could 
be oil quenched. The following analysis was finally 
decided upon: 


Element Percentage Element Percentage. 
Carbon, .)....5.5 fees 0.30to 0.40 Silicon. «65... v0.0, OPReEo cavee 
Manganese.......... 0.90to 1.10 Chromium :........». 0.55\te 10765 
Phosphorus.......... notover 0.03 Nickel. i. c.0 cases) (2a 2Q eee 
Sulphur. .cctarcegine es not over 0.04 


After the castings were made, a check analysis 
showed the following close conformity for the analysis 
specified: 


Element Percentage Element Percentage 
Carbon. .. isc 0.33 BUIGON Niles tates sina 0.15 
Manganese.. . as 1.00 Chromium.........- 0.55 
Phosphorus... Mf 0.025 Wiokel. 22, cee pes ce 2.30 
Sulphur a shoe Se 0.041 


The castings were given a single annealing treatment 
and no difficulty was experienced in machining them. 
When the castings were made proper shrink heads were 
not used, so that all castings contained large shrink 
holes located in the heavy part of the top of the section 
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Typical Section Tvrough Chrome-Nickel Steel Crossing 


approximately under the gage line, as well as several 
cracks in the base at or near the box section where the 
two rails intersect. Owing to the strict necessity for 
conserving materials at the time, the defective castings 
were used. The cracks were thermit welded, frogs were 
assembled and the joints thermit welded to form one- 
half of the double-track crossing. (See accompanying 
illustrations.) The crossing was through-bolted to a 
heavy timber foundation, consisting of 8-in. deep white 
oak ties bolted with heat-treated bolts to inverted old 
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7-in. 80-lb. girder rail. This type of foundation was 
originated by this company and is now used as standard 
on all heavy crossing installations. The two units thus 
formed were easily installed in one night. Eight 14-in. 
round rods were placed at right angles and imme- 
diately under the old rails and an 18-in. concrete slab 
of 1:3:5 mix was cast around this foundation, extending 
up to the top of the ties. The four “dummy” joints 
and the sixteen exterior joints were then thermit 
welded. The thermit welding of the joints not only 
saved the cost of machining and drilling for splices and 


~ 


Installation of Special Trackwork at Second and 
Sycamore Streets , 


the cost of the joint plates, but gave an absolutely 
smooth unbroken floor for the continuous flange bear- 
ing construction which was adopted for this crossing. 
This crossing was installed in April, 1919, and similar 
ones properly cast, however, were placed at West Water 
and Sycamore Streets in May, 1919, and at Third and 
State Streets in October, 1919. A typical section 
through the crossing and a section through the founda- 
tions are shown herewith. The wide departure from 
previous practice and the novelty of these installations 
attracted considerable attention, and articles were 
published on this new type special work in the trade 
journals. From the resulting comment we realized that 
we had started something and made up our minds to 
see it through. We began to study what we had in the 
track and to make complete physical tests of the steel. 


WHAT THE STUDIES DEVELOPED 


Our first test bars showed a decided lack of ductility 
and the fracture indicated that the cast nickel structure 
was not completely broken up. A considerably longer 
period was required completely to anneal these castings 
than was required for carbon steel. Holding the cast- 
ings in the oven at the proper temperature from four 
to five hours gave us the results, but still the tests 
showed, a decided lack of uniformity. We then tried 
double annealing. This produced decidedly better re- 
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sults, and in purchasing the layout for East Water and 
Michigan Streets we incorporated this treatment in our 
specifications. At this time we began the study of air 
quenching and drawing, allowing the castings to cool 
down in the air from the annealing temperature, then 
heating them to the proper temperature below the criti- 
cal range and allowing them to cool down with the oven. 
On Jan. 28, 1922, we made a physical test of six tensile 
specimens, two of which were double annealed, two were 
air quenched at 1,725 deg. F. and drawn at 1,350 deg. F. 
and two were air quenched at 1,725 deg. F. and drawn 


Special Trackwork at West Water Street and Grand Avenue, 
a Good Example of Modern Special Trackwork Design 


at 1,500 deg., which is slightly above the critical range. 
The results are shown in Table I. 

Chemical analysis of these bars gave the following 
results: 


Element Percentage Element Percentage 
PERCONG i/o otclainpac'edons 0.41 CARON. wc sce sek es 0.40 
SULPHUR jee iuctec eens 0.046 Chromium.......... 0.95 
Phosphorus.......... 0.014 IN Glee biiciclets to ree: kms 3.02 
Manganese..:.......- 0.76 


By comparing bars No. 11 and No. 12 with bars 
No. 1 and No. 2, the decided improvement in the elonga- 
tion and reduction without loss of hardness is noted 
which indicate that the possibilities of the chromium 
and nickel are being better developed by this treatment. 
Bars Nos. 3 and 4 were made to check the critical point, 
which will be explained in the description of the photo- 
micrographs of these specimens. 

This treatment was continued and by lowering the 
drawing temperature the hardness was increased with 
a corresponding decrease in ductility. 

The photomicrographs reproduced. on page 466 were 
of specimens Nos. 11, 1 and 4 at 100 and 1,000 magnifi- 
cations, showing as follows: No. 11 a pearlitic structure 
throughout; No. 1 a sorbitic structure throughout; 
No. 4 a structure partly sorbitic and partly pearlitic, 
indicating that the drawing temperature was slightly 
above the critical range, as stated, and that the struc- 
ture obtained from quenching was breaking up and 


TABLE I—RESULTS OF ANNEALING TESTS 


Reference No. 


Treatment 


Elastic limit, Ib. REE i ciara soc ka aids ade G/de Sk waicceys Voie elie e 6 
r sq.in... 


strength, lb. in 
Per cent elongation el i bay ae 


ee ae ae Te ee igle VE so cess cave scle rsicee vise pecevieasce 


1B 12 1 2 3 4 
Air Quenched at 1725 Deg. Air Quenched at 1725 


Double Annealed Drawn at 1350 Deg. Deg. Drawn at 1500 


eg. 
69,100 67,800 77,500 76,250 74,200 72,700 
126,600 125,100 103,450 107,300 109,350 107,450 
£25 10.5 20 59 15.5 17.5 
15.0 14.5 41 49 235 37 

Square Square } cup ? cup Angular } cup 
195 180 203 195 180 187 
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drifting back to the pearlitic state, which is the struc- 
ture of a steel cooled slowly from above the critical 
range. This checked our previous determinations of the 
lower critical point, which we found existed at a tem- 
perature of 1,492 deg. F. 

In the special trackwork for East Water and Michi- 
gan Streets, which was manufactured by the Lorain 
Steel Company, we did not specify Brinell hardness, 
for our studies had not been carried to a point where 


“N’=1" Maximum 


Diagram Showing How Rail Ends Are Prepared for 
Flange Bearing Crossings 


we were certain of the low limit which could be speci- 
fied. This we now know to be one of the most impor- 
tant factors in the life and wear of the special trackwork 
parts. Carefully conducted tests were made from test 
bars attached to the several frogs from the above lay- 
out, but as the coupons were cut off from the castings 
with the acetylene torch, some of the bars were so 
surface hardened that we were not able to turn them. 
From those which we were able to machine, the results 
shown in Tables II and III were obtained. 


TABLE II—CHEMICAL ANALYSIS OF STEEL FOR EAST WATER AND 
MICHIGAN STREETS 


Specified Piece No. 26 Piece No. 29 Piece No. 31 

Analysis Arm No. 99 Arm No.60 Arm No. 87 
Silicon:.i50clcc.2) DBs ho. ts 0.27 0.24 0.15 
Sulphur,.......5... ‘O20s mex. 0.036 0.044 0.035 
Phosphorus........ 0.05 max. 0.028 0.035 0.031 
Manganese. . .. 0.60to 0.80 0.78 0.78 0.6) 
Carbon..35.i....00% «nh 4 ee 0.54 0.49 0.50 
Chromium......... 0.60to 0.80 0.50 0.45 0.59 
Nickel. 2.50to 3.00 2.15 2.06 1.90 


From Table II it will be noted that the chromium and 
nickel content falls below the specified analysis in all 
cases. é 

It will be noted from Table III that two of eight bars 
failed to meet the specifications as to elongation and 
reduction. This matter, together with the deficiency in 
chromium and nickel, was taken up with the manu- 
facturer, who felt that the steel was of creditable qual- 
ity considering that this was his “first attempt with 
steel annealing to these unusual requirements,” and 
produced his own tests to verify these contentions. 

Table IV contains a comparison of averages from test 
data furnished by the manufacturer with our own test 
data. 


TABLE IV—COMPARISON OF DATA FROM TESTS 


Elonga- Redue- 
Tensile Elastic tion tion Brinell 

Manufacturer's tests........ 109,300 68,000 18.0 29.3 
Our test on manufacturer's 

product... 2) :72 Sse eee 105,300 69,100 14.9 21.4 179.2 
Our test on our own air- 

quenched and drawn speci- 

INES. ssi cain abies 105,375 76875-2152 45 199.0 


These results seem to indicate that with our treat- 
ment we have not only obtained ultimate tensile 
strength equal to that of the manufacturer but have 
materially increased the elastic limit, elongation, reduc- 
tion of area and Brinell hardness. 

In the spring of 1922 it was decided to purchase the 
special trackwork parts for the track layouts at West 
Water and Grand Avenue, Second and Sycamore 
Streets, Reed and National Avenue and Broadway and 
Wisconsin Streets. Plans were prepared and specifica- 
tions drawn for both solid manganese and chrome nickel 
steel construction. Quotations were received and when 
submitted to the management, instructions were issued 
to buy the entire lot in chrome-nickel steel, which was 
certainly a “vote of confidence.” With these layouts 
installed, this new material will be given a real test. 
This material was inspected at the plant of the manu- 
facturer by R. W. Hunt & Company. From their report 
on sixty-eight test bars from twenty-six heats the fol- 
lowing averages were compiled: 


Tensile Elastic Elongation Reduction Frinell 

> 107,290 66,950 16.6 26.4 219 

Carbon Manganese Silicon Nickel Chromium 
0.49 0.676 0.30 2.86 0.837 


While these results are very satisfactory, we believe 
still better physical qualities can be developed by suit- 
able arrangement of air blasts to cool the castings down 
faster when first taken out of the annealing oven. 


WEARING QUALITIES OF CHROME-NICKEL STEEL 


From time to time we have made depth-gage measure- 
ments of the throatways throughout the flange-bearing 
portions of the crossings made from various materials 
to determine how fast the metal was being cut down by 
the wheel flanges. As a fair example of our 1919 in- 
stallations, it was found that it took approximately two 
years on the Third Street run of the Third and State 
Streets crossing to cut down the throatway to a point 
where the treads of the wheels were beginning to bear. 
As the original throatway depth was xv in. and as the 


TABLE III—PHYSICAL TESTS OF STEEL FOR EAST WATER AND MICHIGAN STREETS 


Low Lim. 
Specif. 
Hoafererioe NO, 22). oc 02> ses: Ree aoe Oe en eee 26-99 7-30 
Hlastio lenit (5. ces chntnas Soe 60,000 67,550 70,050 
‘Lense etrength cos seces.s iter ees 90,000 97,800 114,250 
Hiongation th: 2 ins aeeeaes sas creel 1 16. I, 
Per cent reduced. in area............+.- 17 25.5 16.5 


Brinell hardinag iD. 2 +s sick. etee eased ve 


20-33 24-56 25-91 6-75 31-87 22-26 
70,800 73,050 68,100 68,850 69,150 69,350 
105,750 105,000 103,700 108,000 106,550 102,250 
13.3 4.0 13. 14.0. 8.5 18.0 
23.0 5.0 17.5 16.0 9.0 30.5 


a AE 183 183 170 


Note:—First part of number indicates piece number and last part arm number. For example, 26-99 indicates piece No. 26, Arm No. 99. 


So 


March 17, 1923 


ELECTRIC RAILWAY JOURNAL 


465 


height of the car-wheel flange is ? in. it took approxi- 
mately two years to cut down xs in. into this steel. 
From traffic studies it was found that 834,993 cars 
passed over this crossing each way during that period, 
or 278,331 cars for each in. of wear. 

Data were obtained on the throatway wear on con- 

tinuous flange bearing manganese steel crossings in- 
stalled in the tracks of one of the large Middle West 
street railways. The throatways of the crossings were 
made 34 in. deep and the flanges are { in. in height. 
The best result obtained showed that 996,000 cars passed 
over the layout before simultaneous tread and flange 
bearing occurred, which represented a wear of 2 in. in 
the throatway, or 166,000 cars for each x in. of wear. 
Comparison of this figure with the 278,000 cars re- 
quired for equal wear on the chrome-nickel steel cross- 
ings gives a good indication of the relative resistance to 
flange wear of these two types of construction. 
- On Oct. 10, 1921, traffic was restored to Third Street 
at Wells and at Grand Avenue after the installation of 
crossings at these locations. The crossings at Third 
and Wells Streets were constructed of manganese steel 
and the one at Third and Grand Avenue of chrome- 
nickel steel. These two crossings were placed on iden- 
tically the same type of foundation and were subjected 
to the same traffic conditions on the Third Street run. 
Measurements taken on Oct. 3, 1922, indicate that the 
average depth of flangeway wear on the manganese 
crossing was ie in. and on the chrome-nickel crossing 
vs in. during the year. Approximately 192,000 cars 
passed over the Third Street run or 64,000 cars per 
ys-in. wear on the manganese and 192,000 cars per xs-in. 
wear on the chrome-nickel. 


OuR EXPERIENCE IN WELDING CHROME-NICKEL STEEL 


One of the first things we were told about our new 
venture was that the steel would be difficult to weld 
and if welded there would be doubt as to the welds 
being any good. However, we can now say with the 
utmost confidence that chrome-nickel steel of our an- 
alysis can be successfully welded. We have demon- 
strated beyond any doubt that this steel is not only 
relatively easy to weld, but when welded it can be de- 
pended upon. 

As stated in the first part of this article, the crossing 
installed at East Water and Wisconsin Streets had large 
shrink holes located under the flange-bearing portion 
of the castings. The car wheels cut through into these 
shrink holes and in some instances sections were broken 
out. Two of these pieces over a foot in length were 


At left—Typical Section Through Chrome-Nickel Steel Crossing. 
At right, Sections from Castings Showing How Splice 
Bars Wear Into Manganese Steel 


Set of Bridge Shoes Cast in Chrome-Nickel Steel 


completely built up with the electric welder and are 
still in service after about one and one-half years of 
heavy traffic has passed over them, with the wheel 
flanges riding directly on the welded portion—a severe 
test for any weld. 

At Third and State Streets and at West Water and 
Sycamore Streets the flange-bearing portion has been 
restored by welding and no one is willing to hazard a 
guess as to the number of times this operation can be 
repeated. 

The thermit welding of over 500 joints connecting 
together the frog ends in cast chrome-nickel steel lay- 
outs proves that this operation is also entirely success- 
ful. We have demonstrated that welds made on chrome- 
nickel steel by «he electric and thermit processes can be 
depended upon when subjected to bending stresses. 

As stated earlier, in 1919 we installed three double- 
track electric crossings of chrome-nickel steel and the 
following year another at Fifth and Sycamore Streets 
over the Chicago, North Shore & Milwaukee Railroad. 
In 1921 another of this type was installed at Third 
Street and Grand Avenue and we have just completed 
one more at Third and Center Streets. All of these 
crossings were cast in Milwaukee, machined at the Cold 
Spring shops and installed on the heavy bolted type of 
foundation which is original with this company. All 
joints were thermit welded. 

We have installed on Second Street, at the east side 
of the Public Service Building, two switches and one 
mate of 50-ft. C. R., and, at several locations, frog 
center plates to replace failed manganese castings. We 
have made many renewal switch tongues and find that 
they stand up better than manganese, for the metal does 
not pean down nor flow under the action of the wheels. 
All tongues in our bolted type switches are now made 
of cast chrome-nickel steel. 

Last winter we constructed three right-hand and 
three left-hand portable crossovers of 80-lb. A. S. C. E. 
rail in which the castings in the rail bound mates and 
frogs and the runoff points were made of chrome-nickel 
steel. 

Last fall we ordered the layout for East Water and 
Michigan Streets and it was installed in March of this 
year. In February we contracted for the parts for four 
major layouts. One of these layouts was located at 
West Water and Grand Avenue, and a photograph of 
the completed installation is reproduced. The layout 
at Second and Sycamore Streets is being completed and 
its appearance before it was entirely paved in is shown 
in the illustration on page 463. The welding of all the 
joints in track special trackwork layouts is original 
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Photomicrographs of Chrome-Nickel Steel as Used in Special Trackwork by the 
Milwaukee Electric Railway & Light Company 


No. 1. Specimen No. 11, 100 No. 2. Same, 1,000 Diameters No. 3. Specimen No. 1, 100 No. 4. Same, 1,000 Diameters 
Diameters Magnification, For Diameters. See page 463 
physical and chemical char- 

acteristics see page 463 


ite ee 


No. 5. Specimen No. 4, 100 No. 6. Same, 1,000 Diameters No. 7. Piece No. 31, Arm No. No. 8. Same, 1,000 Diameters 
Diameters. See page 463 87, 100 Diameters. See page 


No. 9. Piece No. 26, Arm No. Jo. 10. Same, 1,000 Diam- Nos. 11 and 12. Specimens from William Wharton, Jr., & 
99, 100 Diameters. See page eters Company, Inc., 1,000 Diameters. 
464 
Norge: Specimens Nos. 11, 1 and 4 are from steel manufactured by the Milwaukee Steel Foundry Company, while 
Nos. 7 to 10 are for steel from the Lorain Steel Company. 
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with this company. It is done by the thermit process. 
The placing of thermit welds on manganese frog cast- 
ings would completely ruin them. This is a strong 
point in favor of the chrome-nickel steel, as the ends 
of the castings do not need to be machined for joint 
plates as temporary splices of bar steel roughly fitted 
to the castings will suffice for aligning and surfacing 
the layout and save the cost of the expensive and pains- 
taking machine work necessary to make a proper fitting 
joint, another distinctive feature of our work. 

We have also installed the following bridge frogs or 
shoes of chrome-nickel steel: 


castings 
castings 
castings 
castings 
castings 


Milwaukee 24 
Milwaukee 24 
Milwaukee 16 


We are now making up twenty-four castings for the 
East Water Street bridge. The castings installed are 
proving very successful and in time we hope to have 
them on all bridges. A photograph is reproduced here- 
with showing a set of castings for the State Street 
Bridge, Racine. 

The bridge and building department of the City of 
Milwaukee praised: these bridge shoes highly. 


CONCLUSIONS 


In 1919 we installed crossings made of chrome-nickel 
steel on account of the excessive cost of manganese 
steel and in 1922 we are paying slightly more to get 
chrome-nickel steel than we would be obliged to pay for 
manganese steel because our experience has led us to 
believe it is better. In analyzing the cost of the special 
work for West Water Street and Grand Avenue, we 
find what is typical of most special work layouts, that 
the cost is divided about as follows: 


Switches, Ree DT Gc oe ed) ee en 35 per cent 
veils, TAstenineangOMs PEE Gh felvo.-....cc...... 2... 15 per cent 
Removing old work, excavation, installation, paving, etc. 50 per cent 


With the switches, mates and frogs representing but 
35 per cent of the total cost and as they are ina great 
measure the deciding factor in the life of the special 
trackwork, it is a matter of good judgment to install 
the best that money can buy, for the best will be the 
cheapest in the long run. - ” 

We believe that our analysis with perhaps a slightly 
higher chromium content should be used in preference 
to the analysis as offered by the manufacturers, as any 
effort made to cheapen this steel will only detract from 
its wearing qualities. 

To substantiate the above statement, I will quote from 
Bullen’s “Steel and Its Heat Treatment”: 


HIGH CHROMIUM NICKEL STEELS: 


Chromium nickel steels containing approximately 3.5 per cent 
nickel and 1.5 per cent chromium comprise a type of steel with 
distinctive physical characteristics, but which obviously are not 
shown by the results of ordinary pull test values when taken in 
comparison with the low chromium nickel steels. The following 
figures, giving the ordinary physical properties, illustrate the 
latter point. Dependent upon the section, treatment, and carbon 
content (0.2 toe 0.5 per cent), they may be given as follows: 


Com- Elonga- Reduction 


position Tensile Strength Elas. Limit tion of Area 
3-5 nickel ..- 185,000 to 275,000 55,000 to 265,000 26to 10 65 to 35 
1.5 chrome .. , 
1.5 nickel ... } 80.000 to 264,000 56,000 to 240,000 30to8 70 to 27.5 
0.5 chrome .. 


It is evident, since the above results show but little difference, 
that the superiority of the high chromium nickel steel does not 
appear in the static properties. - On the other hand, there is a 
tremendous difference between the two types (in favor of the 
higher alloy) in the dynamic and endurance strength, such as 
freedom from brittleness 2nd resistance to shock. 


Or, as it has been expressed in every-day terms, the effect of 
the large amounts of alloys in suitable combination is like a com- 
parison between a trained athlete and the amateur. Hach man 
may be able to lift a maximum weight of say 200 lb. But when 
it comes to repeating that same feat a number of times in suc- 
cession, the trained man, with his developed powers of endurance, 
will win every time. And thus it is with the high alloy steel. 

While the ordinary tensile tests can be met by the 
“low-chromium nickel steel” longer life and better wear- 
ing qualities may be expected by the use of a higher 
percentage of these alloys. We also believe that by a 
double treatment the effects of chromium and nickel are 
better developed. 

With reference to the wearing qualities we have 
found that chrome-nickel steel does not flow under com- 
pressive stresses as does manganese steel ; that the 
flange-bearing portions of the special trackwork do not 
cut out as fast and after they are cut out can be re- 
placed by welding. This feature alone adds consider- 
ably to the life of the layout, for in manganese work 
after the flange bearing is cut out, pounding begins 
which loosens the special pieces and ultimately destroys 
the foundation. Joint plates do not wear into chrome- 
nickel steel castings as they do into manganese 
steel, also switch tongues stand up better at the heel 
because this metal does not flow under the action of the 
wheels. 

Joints can be thermit welded and thus do away with 
this troublesome feature of special trackwork and save 
the cost of machining to exact dimensions necessary 
for proper fit of joint plates. 

Repairs can be made either by electric welding or 
thermit welding. 

Chrome-nickel steel can be machined with the ordi- 
nary machine shop equipment and no special grinding 
machine, etc., are necessary in producing special work 
of this material. 


Sold 50,000 Maps in Two Months 


| ee July the Philadelphia Rapid Transit Company 
put on public sale at 10 cents a copy a map of the 
car routes in Philadelphia. The map measured 14 in. 
x 24 in., and was in colors, with each route marked 
with its designating number. On the back of the map 
is a list of places of sightseeing interest in Philadelphia 
as well as of the prominent department stores, banks, 
churches, etc., and the route number or numbers _ of 
the routes serving that building. The map was inclosed 
in a convenient pocket envelope, and on the back of the 
envelope was a list of six “trolley hikes.” “The. maps 
were all sold inside of two months, and the proceeds 
therefrom, $5,000, was donated by the company to the 
employees’ “Helping Hand Fund.” 

The company is now preparing a new edition of the 
map which will be put on sale in the near future, and 
instead of the “trolley hikes” the back of the envelope 
will carry a list of the principal museums and other 
buildings of public interest in Philadelphia, with a list 
of the hours they are open, conditions of admission, a 
summary of what is shown, etc. 

C. B. Fairchild, Jr., executive assistant Philadelphia 
Rapid Transit Company, who supervised the issue of 
this map, is convinced that it is not only a great con- 
venience to many people who would use the lines in 
any event, but that it cultivates travel, particularly 
off-peak riding and from persons who would otherwise 
stay at home. The second edition will be 50,000, and the 
proceeds derived from the sale will be devoted to the 
“Helping Hand Fnd.” 


468 


ELECTRIC RAILWAY JOURNAL. 


Vol. 61, No. 11 


Signal Maintenance on an Oregon Railway 


The Portland Railway, Light & Power Company Is Securing Excellent Results by 
Systematic Inspection and Repair Work—This Covers All Devices of a Warning 
Character Which Are Used to Protect Patrons and Expedite Operation 


By H. J. Charters 


Portland Railway, Light & Power Company, Portland, Ore, 


Portland Railway, Light & Power Company, at 

Portland, Ore., consists of ninety-one United 
States Type G-1, non-car-counting block signals, 142 
automatic signals for protecting spring switch points, 
fourteen terminal signals for stub-end city car lines, 
seven train-order boards, four crossing bells and two 
special light signals for indicating operation over 
bridges crossing the Willamette River. 

In addition to maintaining and repairing these 
signals, the signal department maintains electric heat- 
ers and lights which are placed at nearly all stations 
on the interurban lines and at necessary points on the 
city lines, and in carhouses, shops, etc. There are 
several hundreds of these light clusters, illuminated 
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signs such as derail and stop signs, and special road 
crossing signs, which are 8 ft. long, displaying the 
words “Danger, Railroad Crossing” in red letters on 
a white background and illuminated by two series of 
36-watt lamps. 

It requires approximately 200 36-watt Mazda lamps 
per month to keep these lights in order, probably 25 
per cent of these being broken or stolen by boys. 
General Electric tumbler snap switches, inclosed in a 
wooden box, with the switch handle extending through 
a slot in the box cover, are used at most of the stations, 
it being impossible to keep ordinary switches in repair 
due to vandals breaking them. Ten-ampere switches 
are used on account of their mechanical strength and 
an extension handle made of a discarded 600-volt 3-amp. 
fuse is fastened on in place of the molded one originally 
on the switch. In the two years that these switches 
have been used, not more than four or five have been 
broken and in these cases boxes and all were demol- 
ished. 

No fixed policy of inspection is followed, but 
repairs are made as reports come in from various 
sources, as from passengers and trainmen. The trolley 


repair crews carry a stock of lamps and make renewals 
if this will not interfere with their other work. 

Electric heater and light wiring in the railway build- 
ings is inspected once a year and dangerous conditions 
remedied. The heaters used draw a current of 8 amp. 
from the trolley wire and are made in the company 
shops. They give very little trouble and occasion less 
fire risk than almost any other form of heating for the 
places in which they are used. 


ONE MAN ASSIGNED TO MAINTENANCE OF 
SIGNALS AND L:iG ‘ITS 


There is one man permanently assigned to repair and 
maintenance of signals and lights, but his time is so 
occupied with emergency repairs that any definite policy 
of inspection must suffer accordingly. There are two 
emergency trolley crews on duty, dividing the shifts 
from 8 a.m. to 12 p.m.; a night construction crew from 
12 p.m. until 8 a.m. on the city lines, and an interurban 
crew of five men from 8 a.m. to 5 p.m. They make 
such repairs on the signals as cannot be attended to by 
a man operating from passenger cars and carrying the 
necessary material. There are telephones located at 
convenient points on the system from which the dis- 
patcher can be called in ease of trouble. The blocks 
being absolute, under the operating rules on the inter- 
urban lines, if a train finds a block signal red or yellow 
or fails to receive a proceed indication, the conductor 
must call the dispatcher and receive a verbal order to 
flag the block or meet an opposing train before pro- 
ceeding. If the signal fails to clear when a car leaves 
a block, the dispatcher must be notified at the first 
telephone station. 


SPECIAL CONTACTOR DEVISED 


Of the ninety-one block signals, forty-one are divided 
into twenty blocks, protecting 21 miles of single track 
on the interurban, and the remainder are on the city 
lines. Considerable difficulty had been experienced with 
the signals in operation in connection with interurban 
trains, which at certain locations attain a speed of 
around 50 m.p.h. Parts were continually being broken 
and movable parts bent. To obviate this, a system of 
contactors having no breakable parts was made, in 
connection with a directional relay for operating the 
block signals proper. The contactors consist of a tim- 
ber 2 in. x 4 in. x 12 ft. in size, which is suspended in 
the center to the span wire and has a standard ear 
fastened rigidly to the trolley wire at each end. A 
third ear is clamped to the wire under the center of the 
contactor and suitable spacing provided by means of 
adjustable bolts, so that the tension of the trolley poles 
raises the wire and makes contact with a brass strip 
on the bottom of the timber above it. A wire leads 
from this strip to the directional relay. Three contacts 
were necessary, the first throwing the armature of the 
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relay to the entering position and the center one pro- 
viding the impulse of current to set the signals. The 
third one sets the relay for the release position. The 
contactors are placed one span apart and at observation 
distance from the signal. This apparatus has decreased 
the troubles materially and permits operation of the 
trains at any speed desired. 


SIMPLE FORM oF SIGNAL REPEATER PROVES EFFECTIVE 


To enable an approaching train to ascertain the 
aspect of a signal located around a curve, a repeater 
signal was arranged, consisting of a small box with 
60-watt, 120-volt Mazda lamp mounted 3 in. behind a 


At Left, Typical Signal with Pole Painted Black and White for Easy Identification. 


6%-in. lens. The lamp was wired in multiple with the 
red lamp in the signal, a 550-ohm resistance tube re- 
placing the 175-ohm one normaliy in the original 
terminal resistance. This gives an indication which can 
be seen at any angle of the sun or headlights regard- 
less of whether the lens is shaded or not. 

A modification of this arrangement has been used at 
various places, such as junction points, to indicate the 
approach of cars and at certain locations where it was 
dangerous for the motorman to look back to see if the 
signal cleared, as, for instance, at road crossings and 
station platforms. In this case the repeater was set 
ahead of the clearing contactor at observation distance, 
and faced toward the motorman. This latter arrang2- 
ment is also used on all block signals on city lines where 
one-man cars are operated, the conductor watching the 
signals clear on two-man cars. These lamps last a 
long time usually, several having been in service since 
1916 and burning twice an hour for several minutes. 

An attempt is made to inspect the signals and direc- 
tional relays once each month, to clean and oil moving 
parts, to make adjustments and to replace burned con- 
tacts, bad coils, etc. If any extended repairs are found 
necessary, a list is made up and the line crew assists 
in making them. The contactors are inspected as time 
permits, the line car being used for that purpose. On 
the city lines the original switches are in use and 
receive no regular inspection, being repaired or replaced 
when emergency repairs are made, this work being 
done by the trolley repair crews. Where possible these 


switches are being replaced by contactors of the brush 
type, similar to the ones used on the terminal signals. 


NUMEROUS SWITCH-POINT SIGNALS ARE USED 


The switch-point signals consist of a series of 20- 
watt carbon lamps located in a wooden box, behind a 
,68-in. ruby lens, mounted approximately 15 ft. above 
the ground line, on a pole about 600 ft. in advance 
of the switch point which it protects. This gives a 
very clear indication and does not reflect in the rays of 
the headlights at night. 

The line wire is brought in conduit from the nearest 
pole to the switch point, where it connects with a spring 


At Right, Train Order Signal 


contact which is open when the switch is lined for the 
main line but closes when the switch is opened 2 in. 
or more, thus completing the circuit to the rail. The 
contact is of brass, mounted on a maple block which is 
impregnated with hot paraffin and the whole is sus- 
pended from an iron plate which rests on the ties on 


REPORT OF BLOCK SIGNALS, FROM JAN. 1, 1922, TO DEC. 31, 1922, 
AS COMPARED WITH TEN MONTHS OF 1921 
PORTLAND RAILWAY, LIGHT & PowER CoMPANY, INTERURBAN LINES 


1921 1922 
(Ten Months) 
Number of miles of track blecked 
Oregon City division......... 9 miles 9 miles 
Springwater division......... 12 miles 12 miles 
Wott, Algae: 21 miles 21 miles 
Number of blocks 
Oregon City division........... 10 10 
Springwater division 10 10 
Total c- 2.) Boy eh 
Total number of signals. . 40 4] 
‘ 1921 1922 
Total movement of signals 843,464 991,0&2 
Average movement per block......... 42,173 49,554 
Average daily movement pev block 138 141 
Number of movements per failure 7,148 13,393 
Analysis of failures 
1921 1922 
No. Per Cent No. Per Cent 
Line wires..... anne 5 4 5 
Switch and pole wiring... . 2 2 3 
Blown fuses. . v4 3 4 
Directional relay 29 25 22 30 
Signal trouble........ 6 5 1 1 
Contactors. . 44 38 26 35 
No. 5switeh 7 6 2 3 
Miscellaneous......... 6 5 ] 1 
Notroublefound....... 11 9 11 15 
1g ee ee 117 100 74 100 
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PORTLAND RAILWAY, LIGHT AND POWER Co. 
Report of Signal Failures 


AUTOMATIC BLOCK 
HIGHWAY CROSSING 
ELECTRIC SWITCH POINT 


Reported to Dispatcher by. 
Reported by Dispatcher to. 


Trouble reported to Dispatcher: 


Trouble found: 


Repairs made (Including any details of importance) 


Repairs Completed Date_ 192 te 


By. 
FOREMAN 


Elapsed Time of Failure 
SS 


Form Used in Reporting Signal Faiiures 


either side. This, being flush with the top of the ties, 
offers no obstruction for trainmen to stumble over 
when throwing the switch. 

There have been regular monthly inspections made 
of these signals. An extra man is detailed to this work 
for the four or five days necessary to complete the 
inspection. He uses a gasoline car to cover the terri- 
tory, the signals being distributed over 70 miles of 
track. For the maintainer’s use a testing apparatus 
was devised consisting of a bamboo pole 10 ft. long, 
provided with a hook on one end and having a porcelain 
receptable and 20-watt lamp mounted on it. The re- 
ceptacle is connected to the hook on one side and to a 
spring clamp at the end of a flexible wire on the other. 
The switch point being normally closed, the tester is 
hooked over a bare spot left for the purpose on the 
wire leading into the conduit and the clamp is fastened 
to the conduit or rail. This connects the lamp on the 
tester in series with the lamps in the signal box and 
indicates whether or not the circuit is in order to that 
point. The switch is then opened, which closes the con- 
tact at the track, thus shutting out the lamp on the 
tester. This proves to be a very reliable method of 
testing, as the distance necessary for the switch to 
open before lighting the signal can be accurately 
observed. The operation of testing one signal consumes 
about one minute if the equipment is in order. If 
repairs are found necessary they are made at the time. 

Considerable criticism has been directed at this 
signal due to its not giving an indication when lamps 
are burned out or the circuit open from other causes. 
Thus there is a possibility of a switch being open and 
no warning signal being given. However, it was felt 
that, as some degree of protection was necessary and 


as standard switch circuit controllers were out of the 
question on account of their high cost, these signals are 
satisfactory considering their cost. 

The principal troubles have been due to lamps burn- 
ing out, wires grounding in the conduit and contact 
blocks burning due to slight leakage across them during 
wet weather. The two latter troubles have been reduced 
by using double-braided wire in the conduit and by 
white-leading all joints in the conduit carefully and 
dipping the contact blocks in hot paraffin. 

The trainmen have instructions to examine the switch 
point when they find a signal lighted to ascertain 
whether it is safe to proceed, and to report to the dis- 
patcher at the first telephone reached. Section men 
make a visual inspection the first of every month, send- 
ing in reports of any signals found out of order. 


OTHER SIGNALS 


The terminal signals are composed of a wooden box, 
containing a series of 36-watt Mazda lamps behind a 
ruby lens, and a relay. They are mounted on poles 100 
ft. beyond the-end of the double track leading to the 
end of the city car lines. When a car passes under 
the setting contactor, the signal shows red and so re- 
mains until the car has returned from the end of the 
line and passes under the releasing contactor. The 
contactors are of the brush type and give very little 
trouble, being cheap enough to replace when they begin 
to show much wear. Signals of this type are also used 
at special locations to indicate approaching cars. They 
are included in the regular inspection trips covering 
other signals. 

The train-order signals are located at interurban 
stations where an operator is maintained. They are 
provided with a semaphore arm for notifying trains to 
receive train orders. This arm actuates a movable 
ground connection on a series of lamps which show 
green or red at the top of the pole and in the operator’s 
room according to the position of the semaphore. The 
end of the semaphore is counter-weighted and takes the 
stop position when a cable is released in the station. 
The cable and lighting wires are brought through con- 
duit drained to a gravel sump hole to prevent accumu- . 
lation of water and consequent freezing during cold 
weather. No special inspection is made of these signals 
except for overhauling and repainting as they are con- 
stantly under the attention of the operator on duty. 
Failure reports are made by telephone and relayed to 
the repair crews. 

Three of the crossing bells are of United States 
manufacture and one is of the motor-driven wigwag 
type. These are inspected at the same time as the 
other signals. 

This company inclines to the use of illuminated signs 
suspended over the road at heavily traveled points. A 
series of six lamps is used in each of these signs and 
maintenance is reduced to a minimum, it being only 
necessary to renew the lamps at infrequent intervals. 


NEW REPORT FORM DEVISED 


In 1921 the state public service commission required 
all railroads to furnish monthly reports covering all 
failures of automatic warning devices at highway cross- 
ings, the reports to show in each case the location, time 
and duration of each failure and also any pertinent 
details concerning it. In order to collect such informa- 
tion and also have a record of block and switch signal 
performance, which had been discontinued during the 
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war, a report sheet was prepared having suitable spaces 
for the date, location, by whom reported, to whom 
referred, trouble reported, trouble found, repairs made, 
time ‘O.K.” and elapsed time of the failure. Upon 
the dispatcher receiving a report of failure, he makes 
out one of these sheets, numbered serially for easy check- 
ing, and forwards one copy to the signal department 
for entry of repairs, time, etc., and the duplicate to 
the office for checking reports. Maintenance men are 
also instructed to fill out a report sheet for any fail- 
ures they discover and repair without a report from 
the dispatcher. These reports are consolidated monthly 
and yearly, giving a good record of signal performance 
during the period. No reports are made out for the 
city lines, excepting those on crossing bells, with the 


‘exception of such reports as can be made up from the 


dispatchers’ daily record of railway line trouble. This 
report merely shows the percentage of total trouble 
chargeable to the signals. 

In the reports of signal operation for 1921 and 1922, 
a movement was counted every time a car passed under 
a contactor and, in computing the total movements, 
only the minimum number of trains was taken into 


consideration, there being several extra trains each day 
which were not included. It should be noted that the 
number of movements per failure during the ten 
months of 1921, for which the report was made, were 
only about 50 per cent of the movements during 1922. 
This would indicate direct results from resuming special 
repair and maintenance work which had been almost 
altogether dispensed with for several years. Under 
the head of line wires were included all the troubles 
emanating from that source, whether the circuits were 
open, crossed with themselves or crossed with other 
wires. Blown fuses resulted mostly from lightning - 
storms and were not counted if they resulted from 
crossed or grounded wires or similar causes. Direc- 
tional relay and contactor trouble caused a large part 
of the failures but were much less numerous than a 
number of years ago when the old style trolley switch 
was used. To signal trouble were charged all failures 
resulting from the signal mechanism; while never at 
any time very great, this trouble has decreased 20 per 
cent, there having been only one case during 1922. 
This speaks very well for the signals in view of the 
fact that they have been installed for over ten years. 


Maintaining Dielectric Strength of 
Transformer Oil 


Dehydration by Centrifugal Separator Is Proving Successful— 
The Advantages of This Practice Are Speed and Economy— 
Apparatus May Be Used for Purification of Lubricating Oil Also 


portion of water in transformer oil is well known 

to every electric railway power man. It is neces- 
sary constantly to be on the job, not only to prevent, if 
possible, the entrance of moisture, but also to effect its 
removal before a quantity sufficient to endanger the 
insulation has accumulated. Experiments conducted 
during the past three years by a large Eastern electric 
railway have demonstrated that the method of separation 
by centrifugal force can be successfully applied to the 
problem of removing water from transformer oil, as well 
as to the work of reclaiming oil used for lubrication pur- 
poses in the power house. 

In railway service the load on a transformer varies 
widely and rapidly, with a consequent change of tem- 
perature of the apparatus and an accentuation of the 
“breathing” phenomenon. If the atmosphere is laden 
with moisture it is difficult to prevent the entrance of 
water when the machine cools and outside air is drawn 
in. Recent improvements have been helpful in reducing 
the amount of water in transformer oil. The chloride 
of lime breather, if carefully watched, operates satis- 
factorily to dry the air that is drawn into the case. 
Some new transformers of large size have a nitrogen 
breathing apparatus, which removes the oxygen of the 
entering air and leaves only the nitrogen within the 
transformer. Still other schemes have been tried with 
varying success. However, there are a very great 
number of transformers built before the development 
of these devices, but still perfectly capable of giving 
good service. The question of removing water from 
the oil therefore remains today, and will remain for a 


r NHE danger resulting from even a very small pro- 


\ 


long time to come, an important problem for the electric 
railway industry. 

A filter press is the method most widely used at the 
present time for removing water from transformer oil, 
but centrifugal dehydration has proved very successful 
where it has been tried. The earliest known application 
of this principle to such work is found in the ancient 
Chinese practice of separating fruit juices from a mix- 
ture by placing them in a gourd and whirling it rapidly 
around in a circle at the end of a rope. Our modern 
cream separator works on a similar theory, and some 
years ago the same method was first tried for the pur- 
pose of reclaiming used lubricating oil. The extensive 
use of centrifugal oil purifiers by the Navy during the 
war brought them widely into favor. 

Soon after the successful adaptation of this principle 
to the problem of purification of lubricating oil, experi- 
ments were begun at the laboratory of this same Eastern 
electric railway company to determine whether or not the 
same method could be successfully followed for the rec- 
lamation of transformer and switch oils. It had already 
been established that the centrifugal purifier was highly 
efficient in the removal of the small particles of solid 
matter found in used lubricating oil, and that it removed 
also a large part of the water from the oil in the process. 
The problem of purification of transformer oil, how- 
ever, is somewhat different. There is likely to be very 
little solid matter to be removed, but the elimination of 
moisture is of vastly greater importance. The reclama- 
tion of switch oil is largely a question of the removal 
of carbon. 

It was found that the centrifugal separator then in 
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use for purifying turbine oil was not altogether satis- 
factory when used for dehydrating transformer oil. Too 
much water remained in the oil even after repeated 
treatments, and the dielectric strength was therefore 
not up to standard. A slight modification of the de- 
sign of the bowl was accordingly made by the manu- 
facturers, the De 
Laval Separator Com- 
pany. After repeated 
trials and changes in 
the design, a model 
was developed which 
gave satisfactory re- 
sults when used on 
even the worst trans- 
former oils. With 
this machine it has 
been found possible to 
restore the original 
dielectric strength of 
the oil by putting it 
through the separator 
only once. 

As an illustration 
of a typical experi- 
ment in dehydration 
of transformer oil, a 
test made by the elec- 
tric railway company 
Oct. - AI 21922 may 
be cited. The trans- 
former used was 
a 625-kva. unit, 2,300- 
4,400 volts, contain- 
ing No. 12 transil oil. 
Thetemperature 
varied between 42 and 
48 deg., Centigrade, 
during the test. Ap- 
proximately 530 gal. 
of oil were run 
through the separa- 
tor, at a rate of 50 to 150 gal. per hour. This speed 
could have been exceeded except for local conditions, a 
rate as high as 350 gal. an hour having been obtained in 
other of these tests. The dielectric strength of the oil 
was determined in each case by averaging the breakdown 
value obtained by testing five samples of oil in an oil test 
cup with 3-in. electrodes, 0:2 in. apart. The transformer 
was not in service at the time. 


TRANSFORMER OIL TEST 


Time Dielectric Value of Oil at Intake Dielectric Value of Oil at Outlet 


8.15 a.m. 14,000 volts 21,000 volts* 
8.30 a.m. First oil repeated 40,000 volts 
8.45 a.m. 29,000 volts 42,000 volts 
9.30 a.m. 45,000 volts 48,000 volts 
9.45 a.m. 46,009 volts *% 
10.15 a.m. 49,000 volts ea 
10.45 a.m. 50,000 volts ** 
11.30 a.m. 49,000 volts bs 
12.30 a.m. 51,000 volts * 
* This oil was not considered fit to be returned to transformer and was put 
through separator again 
** No breakdown values obtained—dielectric above 52,000 volts capacity of 
testing machine. 


In similar tests using the “new” gap with 1-in. elec- 
trodes 0.1 in. apart, dielectric values as high as 32,000 
volts have been obtained. 

The apparatus now used for the dehydration of trans- 
former oil is largely the outgrowth of experiments dur- 
ing the last three years. It consists of a motor-driven 


ELECTRIC- RAILWAY JOURNAL 


Transformer with Portable Oil Separator Connected 


Vol. 61, No. 11 


centrifugal separator, together with an electric driving 
motor, pumps, heater and oil tank, all mounted upon a 
movable platform. The separator itself differs only in 
the design of the bowl from the machine which was 
described in the ELECTRIC RAILWAY JOURNAL, issue of 
Nov. 18, 1922, and which is now quite widely known. 

The action which 
takes place in the 
separator bowl] is the 
same as that which 
occurs in the purifier 
bowl except that in 
the latter the water is 
forced upward along 
the outer edges of the 
disks and is dis- 
charged through an 
outlet at the _ top, 
while in the former, 
the comparatively 
small quantity of 


water is allowed to 
remain in the dirt 
pockets. The fact 


that the apparatus is 
portable makes it 
possible to move it 
easily from one loca- 
tion in the power 
house to another, or 
to roll it up a gang- 
way onto a _ motor 
truck and carry it to 
various substations. 
At a large generating 
station it can remain 
permanently piped to 
all of the trans- 
formers and be used 
solely,for their de- 
hydration, but where 
there are not a suffi- 
cient number of units to keep one separator busy all 
the time, the portability feature is a great asset. 

The frequency with which it may be necessary to 
dehydrate tiansformer oil of course depends upon many 
factors. An outdoor transformer in a damp climate 
may acquire a dangerous amount of moisture in the oil 
in four or five months, while another located indoors 
may safely go for years without being touched. The 
practice of the electric railway in question is to draw 
off a sample of oil from the bottom of each trans- 
former once a month and send it to their laboratory for 
testing. In this testing the old gap is habitually used 
because it is thought to give more reliable results. 
When the dielectric value of the sample of oil falls below 
26,000 volts, the transformer is dehydrated by the 
centrifugal separator. 7 

The advantages which have been found to result from 
the use of the centrifugal separator for dehydrating 
transformer oil have been, primarily, increased speed 
and decreased cost. It was usually necessary with the 
blotter press to run the oil through the filter at least 
three times in order thoroughly to purify it. A big 
transformer may contain as much as 2,400 gal. of oil, 
which would mean a matter of forty-eight hours for 
dehydration by a medium-sized filter. Additional time 
would be required for changing blotters, taking apart 
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and putting together the apparatus. On the other hand, 
a centrifugal separator could probably purify that quan- 
tity of oil in about twelve hours. 

Not only is it. possible for fewer men and fewer ma- 
chines to do the work by the new method, but there is 
also the additional advantage that it is frequently pos- 
sible to take a transformer out of service for a short 
period for dehydration, when it might be quite impos- 
sible to keep it out for many hours. The centrifugal 


Portable Separator for Reclaiming Transformer Oil 


separator, therefore, ma‘xes it feasible at times com- 
pletely to dehydrate the oil under circumstances such 
that it could not be done by the slower filter press. With 
the latter it would be necessary to do the job a little 
at a time whenever it was possible to take the unit out 
of service. Other advantages are that the separator is 
less influenced by atmospheric conditions, and that the 
messy process of changing blotters is eliminated. 

An illustration of the usefulness of speedy dehydra- 
tion is furnished by an experience which the electric 
railway had with a transformer at one of its substa- 
tions. It was discovered that a small pinhole leak in 
the copper tubing was allowing a minute quantity of 
water to mingle with the oil. Although the rate of 
leakage was low, nevertheless the dielectric value of the 
oil was rapidly reduced. It was most important that 
the transformer remain in service, so a portable centrif- 
ugal separator was brought over and set to work while 
the transformer remained alive. After the oil had been 
dehydrated once the separator was left in place, and 
tests were taken of the oil every hour. Whenever the 
dielectric value fell below 30,000 volts, the purifier was 
set to work to restore it to the vicinity of 50,000 volts. 
In this way it was possible to keep the transformer 
in service for several days in spite of the leak, at a time 
of peak demand when the loss of any apparatus would 
have been a serious inconvenience. 
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It may be doubted, however, whether under ordinary 
circumstances it is desirable to treat transformer oil 
Sometimes when there is 
much moisture in the oil, it.is not fit to be returned 
after one passage through the separator. The flow of 
oil in and out, and the disturbance of small particles of 
solid matter, to some extent increases the risk of a 
breakdown. Manufacturers of transformers disapprove 
the practice, and operating men are inclined to agree 
with them. In railway service it should be possible to 
take the unit off the line long enough to dehydrate 
the oil. 

The existence of some solid matter in the transformer 
oil is clearly shown whenever the centrifugal separator 
is cleaned. A kind of sludge somewhat resembling vase- 
line is found to have gathered in the dirt pockets. This 
is probably composed of metallic particles from the 
terminals, ingredients of the insulating varnish and so 
forth. The sludge accumulates so slowly, however, that 
it is possible completely to treat a transformer without 
it being necessary to stop the separator for cleaning. 
In this respect the centrifugal separator possesses a 
distinct advantage over the press filter, whose blotters 
have to be frequently renewed. The time required for 
taking apart the machine, cleaning out the dirt pockets, 
and putting it together again is about forty-five min- 
utes. 

There are now several installations of this type of 
apparatus in use for dehydration of transformer 
oil. The blotter press method has not been en- 
tirely abandoned, because it is thought to be superior 
for removal of some foreign substances, such as the 
carbon in switch oils. Therefore apparatus for both 
methods is kept available, and its use is governed by 
the circumstances of a particular case. The same equip- 
ment has at times been used for purification of lubricat- 
ing oil and dehydration of transformer oil, although 
this is not ordinarily done because the size of the plants 
justifies separate installations. On a smaller property, 
however, it would be possible to use one separator for 
both purposes by simply changing from a separator 
bowl to a purifier bowl, or vice versa. Carbon has been 
successfully removed from switch oil by washing with 
soap, allowing the mixture to settle, and then dehydrat- 
ing the oil. By this process the dielectric value of the 
oil was brought back to standard and its clearness re- 
stored. 

The utility of the centrifugal separator in electric 
railway work is perhaps greater than in most other 
work involving large transformers, because it is nearly 
always possible for a railway to take a transformer out 
of service for a few hours any day. Where the unit 
must remain alive during dehydration, there is a pos- 
sibility that the first oil coming through the separator 
will not be fit to be returned, and if it should be poured 
back into the case, a breakdown might result. If, how- 
ever, the oil in the transformer be of fairly high dielec- 
tric strength to begin with, or if the unit be dead dur- 
ing the dehydration, this danger will be avoided. It 
should then be possible to utilize the centrifugal sepa- 
rator readily, and to accomplish improved speed and re- 
duced costs in the removal of moisture from trans- 
former oils. The fact that the same machine can be 
used after a slight change, for the purpose of purifying 
lubricating oil, brings it within the reach of smaller 
companies as well as those which use power on a large 
scale. 
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A contrast in what individual motor drive or the 
lack of it (above) means in securing a clear over- 
head sweep for cranes, hoists and derricks, good 
appearance and better working conditions for the 
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men. Belting not only clutters up the headroom, but 
incurs considerable expense in maintaining belts 
and shafting, and the machine work is not done as 
positively and economically. 
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Individual Motor Drive Improves 


Shop Efficiency 


The Intelligent Application of Electric Motors to Machine Tools May Be 
Used to Increase Shop Output, Save Power and Improve the Quality of; 
the Work—Some Examples of Specific Application to Machines Are Given 


By H. J. Rice 


Machine Tool Specialist, New York, N. Y. 


Two Boring Mills, One Equipped for Individual Drive and the Other for Group Drive 


HERE precision, efficiency and rapidity of pro- 
W duction are of first importance small wonder 

that individual motor drive for machine tools 
is fast replacing the old system of transmitting power 
by line shafting. This is as true of the modern electric 
railway shop as in other lines of industry. 

Briefly, individual motor drive involves the use of a 
motor with independent control equipment for each 
separate machine tool, as compared with the operation 
of several tools by the same motor. It is difficult to 
outline all the advantages of individual motor drive, 
but a few of the principal ones follow: 

1. Increased Production—This may come from vari- 
ous causes. Due to the variety of machine tools on the 
market today and the adaptability of some of them to 
certain types of motors and control equipments, an 
appreciable increase in capacity may be obtained. The 
use of adjustable or multi-speed motors may result in 
considerable saving of time in effecting speed changes, 
as compared with mechanical means, such as cone pul- 
leys or gears. Simple controllers or push buttons can 
be placed convenient to the hand of the operator, who 
then can observe his work more closely. 

2. Power Saving —wWith line-shaft drive a consider- 
able amount of shafting and belting must be turned 
over, and seldom indeed is it possible to avoid “idling” 


a large proportion of the driven machines. The friction 
loss in line shafting and counter shafting frequently 
takes a considerable share of the total power. In laying 
out such drives it is necessary to install a motor of 
ample capacity to take care of all the machines that 
may be run at once. The motor must operate much of 
the time at greatly reduced loads, with decreased effi- 
ciency. As an illustration a standard 75-hp. d.c. motor 
has a full-load efficiency of approximately 91 per cent; 
at half load the same motor has an efficiency of 87 
per cent; and at one-quarter load it becomes about 79 
per cent. With a.c. motors the drop in efficiency from 
full load to one-half or one-quarter load would be even 
greater, for we have then to consider the poorer power 
factor. Wherever such operating conditions obtain— 
and in the average electric railway shop half the ma- 
chines may be idle momentarily—the installation of 
individual motors so that the power may be cut off the 
instant the machine becomes inoperative should result 
in a power saving of 10 to 50 per cent or more. 

3. Elimination of Belt Slippage—Often considerable 
trouble is experienced with slipping belts, and with 
deep cuts the allowable size of belt and pulley may not 
transmit the required power satisfactorily. Mounting 
the motor on or near the machine frame with positive 
gear drive will remove this trouble. 
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4. Shop Improvements. — Elimination of shafting, 
belting and fixtures improves light and ventilation and 
reduces the amount of dirt, grease, noise, fire and 
accident risk. Clear overhead space often is a requisite 
for traveling cranes. 

5. Extensions and Alterations——These may be made 
at the least expense, each machine with its own motor 
being independent. Trouble at one machine does not 
necessitate shutting down others. 

6. Power Tests.—Individual drive lends itself to accu- 
rate tests of power consumption. From a few readings 
faults in the machine tool itself easily may be detected 
and corrected. More accurate data may be furnished 
the accountant for fixing factory costs. 

References have been made to the increased produc- 
tion capacity of labor, plant or machinery by individual 
drive. Output may be increased from 5 to 10 per cent 
by the introduction of electric drive in its simpler form, 
while with machine tools highly responsive to automatic 
control production may be increased 50 per cent or 
more. 

_ The value of adjustable-speed motors in improving 
output is well illustrated by actual tests taken on a 
72-in. lathe. The first test was made on a lathe having 
standard cone pulleys. Beginning on the first cone at a 
cutting speed of 66 ft. per minute the speed fell gradu- 
ally for forty-one minutes, at the end of which time a 
speed of 33 ft. per minute was reached. The belt was 
then shifted to the second cone, giving an initial speed 
of 55 ft. per minute, which decreased in the next eleven 
minutes to 31 ft. per minute. The belt was again 
shifted to the third cone and the cut completed in seven 
minutes, the speed falling from an initial value of 48 
ft. per minute to a final value of 15 ft. per minute. 

The test on a similar lathe driven by an adjustable- 
speed d.c. motor with field control was carried out at a 
practically constant speed of 85 ft. per minute, the 
range being between 84 and 87 ft. per minute. The 
belt-driven lathe required fifty-nine minutes to com- 
plete the work, while the motor-driven one performed 
the same work in thirty-one minutes. With the elec- 
trically driven tool the cut began and ended at the 
maximum cutting speed that the work permits, a con- 
dition indispensable, as a rule, to rapid production. It 
should also be pointed out that with electric control the 
operator has only to watch the tool and increase the 
speed from time to time up to the permissible tempera- 
ture of the tool and the safe working strength of tool 
carriage and lathe headstock. 

Possibly one of the most interesting of all individual 
drives is that applied to the reversing planer. In the 
ordinary planer the work is clamped to the platen and 
moves back and forth under the cutting tool. the cut 
being taken in one direction of travel only. The speed 
maintained during the cutting stroke is comparatively 
slow, but is automatically increased on the return. 
Different materials, rough or finishing cuts, etc., im- 
pose various conditions. With motor drive, adjustments 
may be made within any desired limits of both cutting 
and return speeds. The motor speed while cutting may 
be set between, say, 250 and 500 r.p.m., and while 
returning a speed of 500 to 1,000 r.p.m. may be used. 
The motor is geared direct to the bull gear in the 
planer and its armature is reversed with each reversal 
of the planer platen. Dynamic braking is employed 
in effecting reversals tending to form a cushion effect 
in stopping the platen, thus reducing damage to the 
machine parts by these sudden impacts. 


Similar reversing-duty equipments are now manufac- 
tured in standard sizes, and designed especially for 
boring mills, plate planers, slotters and wheel lathes. 
In the latter equipment frequent use is made of a 
“slow” push button which cuts in armature resistance 
to give approximately 50 per cent speed reduction, thus 
providing for cutting through hard spots on the tires 
of driving or car wheels. 

Obviously these results could not be accomplished 
with the induction motor, for it is not satisfactory as 
a variable-speed machine. In many shops where a.c. 
power only is available, and where the automatic fea- 
tures of d.c. motors are desirable, necessary current is 
obtained from motor-generator sets. Induction motors 
will give fair satisfaction, however, and may be used 
where there is not enough use to justify the motor- 
generator installation. Y ; ' 

The question may be asked whether individual drive 
has any place in the more or less isolated interurban 
shop where only 600-volt d.c. is available. Why not? 
Motors for 550 volts are now built in standard sizes 
from 4 hp. to 200 hp. and in the larger capacities are 
less expensive than the 230-volt machines. As previ- 
ously pointed out, the d.c. machine possesses the 
inherent characteristics desirable for flexibility. The 
Harvard Shops of the Cleveland Railway, considered by 
many an ideal example of modern practice, employ 550 
volts for power. Individual motor drive is used almost 
exclusively throughout the plant, whose average 
monthly consumption is 21,000 kw.-hr. Many other 
large shops also have abandoned line-shaft drive. 

Great care should be used in selecting the proper type 
and size motor for each kind of machine tool. To give 
the characteristics of each machine here would be im- 
practicable, but a summary of the different classes of 
work with the corresponding type motor follows: 

D.c. shunt-wound or a.c. squirrel-cage motors are 
suitable where constant speed is desired and starting 
duty is not excessive, also when considerable speed 
range is desired. For the latter purpose the shunt- 
wound d.c. motor only is suitable. Machine tools in 
this classification include bolt cutters, boring machines, 
chucking machines, drilling machines and radial drills, 
grinders, gear cutters, lathes, pipe cutters, rotary 
planers, reversing motor planers, circular saws, shap- 
ers, slotters, and tappers. 

D.c. compound-wound or a.c. squirrel-cage motors 
with high-resistance rotors are used for constant speed 
work but with heavy starting duty, or where there are 
sudden, heavy loads of short duration. Machines in 
this class are bolt and rivet_headers, bending machines, 
drop hammers, shears, and swagers. For these ma- 
chines compounding of 20 to 40 per cent is used. 
Pending rolls and lathe carriages require 50 per cent 
compounding. Belt-reversing planers and friction saws 
use 20 per cent compounding. 

D.c. series motors are useful to give excessive start- 
ing torque when speed regulation is unimportant, and 
then only if light-load speeds do not exceed the safe 
limit. This type is sometimes used for lathe carriages. 

A.c. slip-ring motors are needed for heavy duty 
where some speed adjustment is called for. These 
motors do not have the characteristics of d.c. adjustable- 
speed motors, but are comparable with d.c. motors with 
armature control. Bending rolls use motors of this type. 

A.c. multi-speed motors are used where d.c. is not 
available and when two or more definite speeds are 
desired. 
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Automatic Substation Experience 


in Cleveland—UT 


- . Remote Supervisory Control Gives Advantages of Manual Plus Automatic 
' Operation — Experience with Existing Substations Has Made Possible Designs 
for Future Ones in Which Floor Space Will Be 30 per Cent, Cubic Contents 
60 per Cent and Cost 40 per Cent Less than in Present Structure 


By L. D. Bale 


Superintendent of Substations the Cleveland Railway. 


substations operating in Cleveland were described 
i and details of the sequence of operations in the 
automatic control were given. Mention was made of 
the remote control and load indication which are now 
being installed. The principles of this are given in the 
following article: 


} |: PRECEDING articles the present three automatic 


REMOTE SUPERVISORY CONTROL AND LOAD INDICATION 


_ Aside from the necessity of perfecting a system 
wherein absolute control of the individual faulty feeder 
‘section was obtained, it was realized that, with the 
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at all times, but also a much higher over-all plant effi- 


ciency may be obtained through the ability to start and 


stop equipment at will. This will simulate manually 
operated conditions, with the added advantage of much 
greater system flexibility. 

The system of remote supervisory control and power 
indication, as being installed, will be centered in a dis- 
patcher’s office located approximately at the geographi- 
cal center of the system. From this office will be ex- 
tended two pairs of telephone conductors to each 
automatic substation. Each substation will. be repre- 
sented on the dispatcher’s desk by a small panel, upon 
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Fig. 8—Chart for Use in Inspecting Automatic Substations 


adoption of comparatively small substation units, ability 
to shift or transfer load in the event of station or sys- 
tem zone trouble was imperative, especially where the 
demand for continuity of power supply was insistent. - 
If means were not available for the control of transfer 
of load where the plants are in relatively close proximity 
and are connected through d.c. feeder network of low 
ohmic resistance, trouble occurring in one station or 
zone might readily be reflected to an adjacent plant, 
possibly producing sufficient overload in that plant to 
involve it in the trouble, and in this manner actually 
spreading the disruption to service over the system. 
Taking advantage of the presence of the remote 
supervisory control system proposed for d.c. feeders, 
minor additions were made, making the control appli- 
3 cable to the converter. By utilizing this method, not 
| only is indication had of the condition of the converter 
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which will be located signal lamps for indicating the 
position of the various d.c. feeder contactors and certain 
master relays, or controlling devices, at the substation 
end. The remote control of equipment in the substa- 
tion is accomplished by the manipulation of a keyset 
located on the dispatcher’s table, consisting of about 
thirty-three keys or buttons similar in appearance to 
those used on adding machines. Through codes set up 
by the keyset, certain combinations are transmitted that 
cause control devices at the substation end to be oper- 
ated. As these devices are operated, indication is had 
by the change of signals in the lamp monitor at the 
dispatcher’s office. Further, the automatic functioning 
of any device at the substation end, that is, any opera- 
tion independent of the action of the dispatcher, will 
also set up corresponding signals at the dispatcher’s 
board. To aid in comprehensive load dispatching, pro- 
visions are made for duplicating, in the dispatching 
center, the loading of each station upon a graphic chart. 
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The pairs of telephone conductors are also used for 
telephone communication between the dispatcher and 
the substation inspector. It must be understood that 
the remote control system does not supersede the auto- 
matic substation control in any sense, all the various 
benefits derived from full automatic control still fe- 
maining. In the event of the remote control system 
becoming inoperative for any reason whatsoever, it is 
automatically disconnected from the substation control, 
leaving the station under full automatic control. 

The dispatcher’s desk is at present arranged to ac- 
commodate fifteen automatic stations. In laying out 
the control system an ultimate capacity of thirty sub- 
stations has been contemplated. With thirty automatic 
substations in operation, which would mean that the 
entire power facilities of the system would in all prob- 
ability be automatized, through the use of thirty or 
forty buttons in the one keyset the dispatcher would 
have absolute control of every converter and d.c. feeder 
on the entire system. 


OPERATING EXPERIENCE WITH THE EXISTING 
THREE SUBSTATIONS 


Prior to the starting of the first plant, there was 
doubt expressed in some quarters as to whether a con- 
verter automatically controlled could be successfully ap- 
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Fig. 9—Floor Plan of Proposed Automatic Substation. 


Single- 
Unit Type in Solid Lines, Extension to Accommodate 
Two Units in Broken Lines 


plied to a system where the requirements were such as 
they are in Cleveland. This feeling probably was fos- 
tered by lack of precedent, in addition to the fact that 
many new phases of operation were presented in the 
adoption of this type of control that had not been 
encountered in automatic substation applications then 
in operation. . Among the most important of these prob- 
lems are: The matter of control of the larger capacity 
converters; complications arising affecting not only 
feeder control, but also involving the converters, due 
to the presence of tie copper and feeder network; relia- 
bility of operation under emergency conditions, etc. 
After observation of the performance of the first 
automatic plant put into operation on this system, the 
question of the feasibility of automatically controlled 
substations for urban service was definitely answered. 
Regardless of difficulties encountered in the initial in- 
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stallation, there remained no doubt but that the prin- 
ciple was fundamentally correct. Such difficulties as 
were experienced were not inherent defects in this type 
of station, but rather a matter of control details. 

The existence of the first installation in operation 
made it possible, by the process of elimination in some 
cases, to rectify defects in the scheme that were appar- 
ent, and, through special tests and experiments, to 
uncover other hidden deficiencies in the control. Thus, 
by intensive study of the problem, together with obser- 
vation and verification of results obtained in actual 
service operation, the plants were finally brought to a 
point where the operating record was perfect. This 
refers, of course, to the converter control. 

The d.c. feeder control, as previously pointed out,. 
while being satisfactory in its operation when applied 
to most systems, it is not so in this instance, by reason 
of the rather unusual requirements on this property 
regarding power supply. With the completion of the 
installation of remote supervisory control and feeder 
transfer system, the complete control of the d.c. feeders. 
in automatic plants will also be assured. 

It has been found that automatized substations in 
urban work, as has been proved to be the case in inter- 
urban work, are conducive to a higher degree of relia- 
bility of service than manually operated plants. Not 
only are the mistakes in operation (generally resulting 
in interrupted service) eliminated, but service is re- 
stored with the greatest possible expedition in the event 
of a contingency involving possibly the entire system, 
such as a.c. power failure. 

By check upon present manual plants on this system 
it has been found that it requires an average of one and 
one-half minutes for an operator to place a 1,500-kw. 
converter in operation from a standstill, under normal 
conditions. In the event of trouble, where switching is 
required on feeder sections, and where it is necessary, 
in preparing to restart, to clear buses, switch control, 
converters, etc., after an outage, an average of five and 
one-half minutes elapses from the time of origination 
of the trouble until the plant is again in full operation 
with all feeders on the converter bus. In automatic 
operation the same type of 1,500 kw. converter is started 
from a standstill and connected with the load in thirty- 
three seconds, provided there is no time consumed in 
field reversals. This takes approximately five seconds 
per reversal. With this speed of operation in mind, it 
may be assumed, provided a.c. power is available, that 
approximately thirty-five seconds will represent the 
limit of time of d.c. power interruption with this type 
of station in service. This point has been demonstrated 
on the property upon several occasions, in all of which 
the d.c. power supply was again established before the 
operators of the manual plants had the opportunity to 
clear their boards ready for restarting. With the auto- 
matic converter capacity at present installed, represent- 
ing but 11.8 per cent of the total system capacity, it is 
realized, of course, that, in the event of a.c. power fail- 
ure under peak-load conditions, the voltage from exist- 
ing automatic plants will be so reduced by introduction 
of current-limiting resistance and feeder drop that the 
effect will not be felt appreciably over the entire system. 
However, during off-peak periods this is not the case. 

With automatic control, the item of maintenance will 
be lower than that incident to manual operation, es- 
pecially where the plants are subjected to an appreciable 
amount of trouble due to system disturbances. The 
possibility of an operator anticipating trouble is re- 
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tained at each substation. 
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mote, for abnormal conditions develop so quickly and 
are frequently so obscure, that, before he has the oppor- 
tunity to realize what is occurring, damage to equipment 
often results. Mistakes in operation are also conducive 
to further damage. 

Because the method of control includes protective de- 
vices peculiar to automatic operation the equipment is 
protected as the trouble occurs. The effects of short 
circuits, of sufficient value to cause the converter to 
“flash over,” are so minimized that no damage to the 
control results, and that to the converter is so slight as 
to be practically negligible. In the several cases of 
“flash-over” observed during the operation of the plants 
under discussion, there has been but one which inter- 
fered with service. In this instance the converter was 
removed from service due to operation of a.c. overload 
relays, and was back in operation again in forty seconds 
(the time required for automatic starting), no damage 
being done to any of the equipment. In other cases the 
converters were not disconnected from the d.c. bus. 

In regard to the cost of maintenance, unsettled oper- 
ating conditions due to the many tests and experiments 
conducted, and the work of making various changes 
necessary in the stations, have made it impossible to 
obtain dependable figures on maintenance cost. How- 
ever, the amount of data so far collected indicates an 
approximate 25 per cent decrease as compared with 
manual cost, figured upon a unit, or converter, basis. 

When the installation of automatic control was first 
contemplated it was realized that the success or failure 
of the installation would depend primarily upon proper 
inspection and maintenance. With this in mind, par- 
ticular attention was given to the training of inspectors. 
A school was organized and to this were invited certain 
men in the organization who possessed the required 
qualifications for this training. They were engaged at 
that time in maintenance work and had had experience 
in operating substations. Intensive study was made, 
utilizing specially prepared wiring diagrams and 
charts; questions were asked; and all the possible 
contingencies that could be foreseen were discussed, 
until finally, everyone attending these classes became 
perfectly familiar with the scheme of operation. 

Incidental to the training of inspectors, the discus- 
sions were, in a number of instances, responsible for 
the uncovering of weaknesses or deficiencies in the pro- 
posed control scheme. These were corrected in most 
eases before the control was assembled. The fact that 
the equipment for these automatic plants was installed 
by the railway company made it possible to have the 
trained men conduct all circuit check tests necessary 
during the construction periods. When the plants were 
ready for operation they assisted the company’s engi- 
neers in all tests incidental to placing the equipment 
in full operation. The experience gained during this 
period was, without doubt, equivalent to at least three 
or four years of normal automatic inspection work. 
Since the plants have been in operation many valuable 
‘suggestions have been received from the inspectors 
regarding matters of control, etc. 

In addition to a main wiring diagram of the entire 
plant, a loose-leaf book of individual devices is main- 
A separate page is devoted 
to each relay, contactor, etc., on which are indicated all 
of the circuits involved; the control of the operating 
coil, and circuits functioning through the contacts and 
interlocks of this device. This data book, which has 
helped wonderfully as a time saver in locating control 
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troubles, and the sequence chart, shown in connection 
with the March 10 article, are most important in suc- 
cessful inspection work. 

A casual inspection is made of each plant once a day 
at present, the time consumed in looking over graphic 
charts and condition of equipment requiring approxi- 
mately twenty minutes. Every two weeks a thorough 
detail inspection is made, at which time all routine 
maintenance work is done and all equipment blown out 
and thoroughly cleaned. The cost of inspection alone, 
not including time consumed between plants, now aver- 
ages $8 per unit per month. 

Considerable thought has been given to the matter 
of inspection records or forms. At present a small 
blank for daily inspections is in successful use, but is 
not applicable for detail inspection. The usual form of 
record in which each device is tabulated, together with 
all component parts requiring inspection, would require 
a large, unwieldly report sheet, the use of which would 
not only slow up the process of inspection but would 
also be of questionable value. The value of inspection 
reports depends upon the ease of compiling operating 
data from them and of checking back in event of fail- 
ures. The responsibility for the report and the thor- 
oughness of the inspection must rest with the inspector. 
The form illustrated in Fig. 8 will, it is believed, prove 
not only conducive to good inspection, but it is simple 
also, yet contains sufficient information for compiling 


Fig. 10—Longitudinal Section of Proposed Automatic Substation 


performance data, etc. The inspection chart, measur- 
ing 11 x 28 in., has every piece of equipment represented 
in outline or in block form, against which the inspector 
may check as inspected. On the reverse side detailed 
information is noted regarding any difficulty found and 
the condition of the building and general information. 


PROPOSED AUTOMATIC SUBSTATIONS 


The period which has elapsed since the present sta- 
tions were erected has afforded an opportunity to study 
the requirements of a structure suitable for automatic 
equipment on this system. Restrictions imposed by the 
city government, together with those frequently encoun- 
tered in individual locations, have made it impossible 
appreciably to reduce the cost of the building by cheap- 
ening the exterior, because of resultant effect upon the 
appearance of the structure. Savings are possible, how- 
ever, in numerous instances by reducing thé size of the 


480 


building. In designing these proposed stations, full 
advantage has been taken of the fact that automatic 
equipment was to be installed. This resulted in the 
utilization of areas within the structure to a much bet- 
ter advantage than had heretofore been possible. The 
locations of the various items of equipment, which in 
former plants were of necessity arranged with con- 
sideration to ease and expedition of operation, have 
been rearranged in order to simplify the connections 
and minimize the size of the housing structures. As 
a result of this redevelopment of substation buildings 
a reduction of approximately 30 per cent in floor area 
has been affected, and the cubical contents of the pro- 
posed building indicate approximately a 60 per cent re- 
duction, when compared with the existing plants on a 
two-unit basis. Estimation of the cost of such a build- 
ing upon the cubic foot unit basis, checked against a 
contractor’s bid price, indicates that the buildings may 
be erected for less than 40 per cent of the cost of the 
present structures. The kilowatt installed capacity is 
identical in both instances, as is the case with the various 
items of control, except for the elimination of the d.c. 
feeder current limiting resistance. 

Results of the development of a standard automatic 
substation building that can be erected either as a 
single or two-unit plant as illustrated in Figs. 9 
and 10. The single-unit building is shown in full lines 
while the two-unit plant is illustrated as an extension 
in dotted lines. With conditions as they exist in urban 
centers regarding availability of real estate, values, re- 
strictions, etc., it is possible that, due to increase of 
load in a given territory, it may become economically 
necessary to increase an existing single-unit plant to 
one of two units. The proposed layout was designea 
with that contingency in mind, only the wall section 
marked A in Fig. 9 having to be removed, and no equip- 
ment, circuits or barrier structures being disturbed. 
The resulting two-unit plant would be identical in all 
details with that of a plant originally built to contain 
two units. 

Referring to the longitudinal section of the proposed 
plant, Fig. 10, it will be noted that a rather radical de- 
parture has been made from the present standard of 
substation layouts. By meeting the conditions imposed 
by fire underwriters’ rules, oil-cooled transformers are 
permitted to be used. These transformers, while in the 
same building, are entirely sealed off from the rest of 
the substation equipment. The converter control, in- 
cluding starting panels and the a.c. incoming line con- 
trol, are located on the main floor. The outgoing d.c. 
feeder panels are located directly beneath in the base- 
ment, from which the feeder cables leave the plant. 


Likewise, the negative drainage panels will be located 


in the basement. 

The segregation of high-tension circuits from low 
tension is obtained by extending the structure covering 
the transformer vaults to comprise a balcony upon 
which is grouped all high-tension equipment. As a 
matter of insurance to service, all high-tension phases 
and equipment are separated by the customary barrier 
construction, this being deemed advisable for a station 
in this type of service. To provide against station shut- 
down, due to failure of the high-tension line normally 
supplying energy to the converter, the single-unit plants 
will be provided with a second source of energy, either 
from an a.c. ring system or from some emergency 
source of energy readily available, controlled either 
automatically or by remote control. 
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Labor Costs in Boston and Philadelphia 


BOSTON ELEVATED RAILWAY 


Boston, MAss., March 9, 1923. 
To the Editors: 

In your issue of Feb. 24, 1923, on page 347, was 
printed the annual report of the Philadelphia Rapid 
Transit Company. Quoting from this report was 
printed the following: 


Boston is operated by public trustees, with union work- 
ing conditions enforced. Its labor cost is 3.61 cents per pas- 
senger carried. ; 

Philadelphia is operated by men and management, co- 
operating for economic accomplishment. Its labor cost 
is 2.28 cents per passenger carried, which cost includes the 
co-operative wage dividend. 

Philadelphia carried 848,883,512 passengers during 1922. 
Its labor cost of 2.28 cents per passenger, compared with 
Boston’s labor cost of 3.61 cents shows P.R.T. savings 
from greater efficiency to be $11,714,592. 


Subsequently, upon inquiry of the Philadelphia Rapid 
Transit Company, I received the following reply: 


Answering your inquiry of the 1st inst., relative to labor 
cost per passenger carried in Philadelphia and Boston, I 
hand you herewith the basis from which the unit costs 
were derived, viz.: 


Philadelphia Boston 
Passengérs' (total) Vs... +e neeveee 848,883,512 409,039,586 
Labor COST here aiuce) hte ae eee ene $18,940,760 $14,772,340 
Labor cost per (total) passenger 
CHLPPiGd. Users ie oes rae ator 2.23 cents 3.61 cents 


The Philadelphia Rapid Transit Company calculates its 
unit costs upon the basis of total passengers carried; i.e., 
revenue passengers and transfer passengers, on the grounds 
that car capacity and platform time, etc., have to be sup- 
plied in order to give the transfer passenger his second 
ride, and to all intents and purposes he, therefore, becomes 
another passenger. Calculating the labor cost on the basis 
of total passengers changes the cost per passenger from 
4.143 cents, as shown in your published report, to 3.61 cents, 
the corresponding figure for Philadelphia being 2.23 cents. 


On the basis explained in this letter the figures of 
409,039,586, according to our official figures of total 
revenue and transfer passengers, should have been 
663,529,529, which on the basis of comparison used by 
the Philadelphia Rapid Transit Company, makes the 
labor cost 2.226 cents per total passenger, or to all 
intents and purposes the same as Philadelphia. 

The following tabulation gives the official figures of 
revenue passengers and total passengers (revenue and 
transfer), operating wages and wage cost per total pas- 
senger on the Boston Elevated Railway since 1917: 


a : Wage Cost 

Year Per Total 

Ending Revenue Total Passengers Operating Passenger, 
Dec. 31 Passengers Revenue and. Transfer ages Cents 
1922 356,593,942 663,529,529 $14,772,340 2.226 
1921 337,252,080 634,218,245 15,563,255 2.454 
1920 335,526,561 640,010,337 17,216,445 2.690 
1919 324,758,685 616,932,089 15,107,694 2.449 
1918 348,664,700 660,537,597 11,007,362 1.666 
1917 381,017,338 697,897,989 8,998,478 1,289 


While I am sure that the Philadelphia Rapid Transit 
Company did not intend to make an unfair comparison, 
nevertheless in view of the widespread publicity both in 
the newspapers in Philadelphia and in your journal, 
this information has been broadcasted and it is regret- 
table that the figures used in the comparison were not 
similar and accurate. . 

I would thank you, therefore, if you will be so kind, 
in view of the letters which I have received because of 
this information, to publish this letter in order that in 
so far as possible the impression created thereby may 
be corrected. EDWARD DANA, General Manager. 


4 
t , 
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Maintenance Notes 


Making a Noiseless Granite 
Block Paving 


OR a number of years the city 

of New Orleans, La., required 
the railway company to pave the 
track area with wood block and there 
now exists on the electric railway 
lines in the neighborhood of 60,000 
sq.yd. of wood block paving in track 
area. A visual inspection of this 
yardage indicates that this type of 
paving in the track area of New 
Orleans has not been a success. 

The New Orleans Public Service 
company, therefore, undertook in the 
early part of 1922 to break up this 
practice and to establish granite 


oughly what methods the larger cities 
in the United States had used in 
the laying of granite block in track 
area and if any street railway or 
city had been able to lay granite 
block successfully with bituminous 
or mastic filler and, secondly, to com- 
mence experimenting with a mastic 
filler granite block paving construc- 
tion at such points in the city as 
would not bring on great objections 
from the public and run into the pos- 
sibility of injunction. 

After a trip to Chicago, Detroit, 
Cleveland, Toronto, Buffalo, New 
York, Boston, Philadelphia and 
Portland, together with the experi- 
mental efforts of the railway, the 


Upon this basis the company de- 
veloped a portable sand heater based 
on the principle of a coffee roaster. 
The sand heater consisted of a rotat- 
ing drum operated by a 550-volt mo- 
tor which gets its power from the 
trolley wire, and by means of belting 
and gearing a speed on the drum of 
about twenty revolutions a minute 
was obtained. With a fire box sur- 
rounding the drum old ties and 
other scrap wood obtained from 
the general track maintenance were 
burned. This sand heater, with the 
exception of the motor, has an ap- 
pearance very similar to a 500-gal. 
asphalt heater. 

The granite block is laid in the 


Applying Hot Asphalt and Sand to Granite Block Pavement. Sand Heater in the Foreground, Asphalt Heater in the Background 


block as the standard paving for 
track area. After starting this cam- 
paign the railway found that the 
city authorities, the Chamber of 
Commerce and the public generally 
objected strenuously to another type 
of paving in track area on the basis 
that, regardless of how poorly wood 
block lasted or how expensive it 
proved, the company should stand all 
extra expense due to the great ben- 
efit the public obtained by the noise- 
lessness and smoothness of wood 
block paving. The railway, therefore, 
found that it was impossible to ob- 
tain its desires in this matter if it 
insisted upon granite block paving 
in track area laid with sand and 
cement grout. The company then 
concluded that the best move to 
make was first to investigate thor- 


conclusion was reached that an ex- 
tremely satisfactory result could be 
obtained with granite block paving 
by the use of an asphalt mixed with 
hot sand in the proportions of about 
half and half. For the New Orleans 
climate it was found that a 40-45 
penetration at 77 deg. F. asphalt met 
the condition best and that the real 
problem was to obtain a portable 
sand heater that would not only give 
the quantity of hot sand required 
but would heat this sand uniformly 
from a temperature of 350 deg. F. to 
400 deg. F. or to about the same tem- 
perature to which it was necessary 
to heat the 40-45 penetration asphalt. 
It was found that asphalt would not 
thoroughly mix with sand unless the 
sand was uniformly heated to at 
least the temperature of the asphalt. 


usual manner with a hammer on a 
sand and cement cushion, and after 
the blocks are thoroughly tamped 
they are sprinkled with water to 
hydrate the cement in the sand 
cushion. It is found that all signs 
of water disappear in a few hours 
and then the hot asphalt and hot 
sand are mixed in proportions of 
about half and half in an iron wheel- 
barrow by the use of a hoe. When 
this is thoroughly mixed it is applied 
to the granite block paving and is 
spread over the blocks with an or- 
dinary squegee. 

When this type of paving is com- 
pleted a layman is not able to tell 
that it is a granite block street be- 
cause it looks exactly like a sheet 
asphalt paving, and it is just as 
noiseless and smooth as any wood 
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block paving. As a result of this 
work the railway has been recently 
requested by the city authorities in 
the future to consider this type of 
paving as standard and use _ it 
throughout in the track area regard- 
less of the amount of vehicular 
traffic on the street. 


Rehabilitating Control 


Switches 


FTER long continued use the 

bronze bearings of control switch 
arms become worn and because the 
shafts do not make a complete turn 
the wear enlarges the bearings to an 
elliptical shape. The San Francisco 
Municipal Railway makes a practice 
of overhauling these switches about 
every 75,000 miles, which is the 
equivalent of about 7,500 hours of 
operation. Worn shafts are renewed 
most economically by replacement, 
but the worn bearings which are 
integral parts of the switch mech- 
anism itself must be restored if 
economical repair is to be made. 
This is accomplished effectively by 
filling the worn bearings with brass, 
using the oxyacetylene torch to melt 
and place the metal in the desired 
position, and then drilling the holes 
to the desired diameter. Not only 
the main shaft bearings but also 
worn sockets in all parts of the 
mechanism are treated in the same 
way. 

Usually work of this sort is kept 
until enough has accumulated to keep 
the torch busy for a full day or two, 
then the entire collection is renewed 
at one time. Numerous small parts, 
such as ratchet wheels for brush- 
holder springs, etc., are reconstructed 
in this way in slack time and at 
small cost and are found to give 
very satisfactory service. Holes ad- 
jacent to the worn bearings are filled 
with putty to avoid the danger of 
the hot metal spilling into them. 


Reclaiming Wood Poles 


PROPOS of the discussion on rec- 
lamation of wood poles rotted 
at the ground line at the 1922 con- 
vention of the American Electric 
Railway Engineering Association, a 
description of the Forclum system, 
given in a recent issue of Le Genie 
Civil, is of interest. This is pro- 
posed for new poles so as to avoid 
destruction in the ground, but is 
applicable to old poles as well. 
In the Foreclum system the pole is 
supported above the ground surface 


by means of two steel I-sections, 
which are imbedded in concrete be- 
low and slightly above the ground 
line. This arrangement, of course, 


Gross Section A-B 


Cross Section C-D 


Forclum System for Supporting Wood Poles 
Free of the Ground 


gives a practically perfect aeration 
of the wood. The mechanical sup- 
port can be made as substantial as 
desired by enlargement of the con- 
crete foundations. — 

The process of setting a pole con- 
sists in placing the concrete founda- 
tions at the proper distance apart, the 
pole being supported by means of a 
bar and blocking at the proper dis- 
tance above the ground. The pole is 
then bolted in place, two holes hav- 
ing been bored through it to register 
with the holes in the I-section. The 
earth is then tamped into place and 
the supporting bar and blocking are 
removed. 


Lamp Filament Breakage 


Serious Factor 


HE maintenance of car lighting 

consists chiefly of lamp replace- 
ment and inspection of switches and 
sockets. The greatest trouble expe- 
rienced consists of the breakage of 
lamp filaments, which sometimes 
short-circuit and cause burning out 
of the lamps. In car service, where 
the lamps are subjected to severe 
vibrations, tests indicate that the 
life of the lamp is greatest when 
kept burning continuously. Tungsten 
metal which is used for the filament 
can be subjected to severe vibration 
when hot without breaking, but 
when the metal is cold it is very 
brittle. In this connection some re- 
sults obtained from a test of two 
cars in service are interesting. One 
of these cars had the lights burning 


continuously while it was in service 
and the other had the lamps burning 
only when necessary, due to dark- 
ness. Each car was equipped with 
thirty-five new lamps and after 
twenty-four hours: service the car 
that had the lamps burning con- 
tinuously still had all filaments in 
perfect condition. The car with the 
lamps burning intermittently devel- 
oped five cases of lamps with broken 
filaments, which resulted in two lamp 
circuits being inoperative. Three of 
the lamps with broken filaments had 
become welded, so that a portion of 
the remaining sections of the fila- 
ments were short-circuited. Lamps 
burning in this condition cause a 
higher current through the circuits, 
which decreases the life of the other 
lamps. The cost of the power used 
to burn the lamps continuously was 
31 per cent less than the cost of re- 
placing the five lamps with the 
broken filaments. The cost of the 
extra power used due to the short- 
circuiting of the welded filaments 
was not recorded. 


Should Trolley Poles 


Be Raked? 
By G. H. MCKELWAY 


Engineer of Distribution, Brooklyn (N. Y.) 
Rapid Transit Company 
HY are trolley poles set with 
a rake away from the track 
while the poles of lighting or tele- 
phone companies are set perpendic- 
ularly? 

This question is often asked, 
but unsatisfactory answers are very 
often made. While most street rail- 
way men agree that the poles should 
be inclined away from the track, yet 
the opinion is by no means unani- 
mous, and some of those who think 
that the poles should be raked can 
give no better reason for so doing 
than that it is the custom to do so, or 
that the practice is called for in the 
Engineering Manual of the Ameri- 
can Electric Railway Engineering 
Association. 

Some of the reasons advanced 
against the practice are that the ap- 
pearance of a line of raked poles is 
not as good as that of a line of 
straight ones, and that the railway 
companies are the only public util- 
ities to set their poles in that man- 
ner. Where railway poles are set 
raked back, in line with and between 
other poles of the same size set per- 
pendicularly, the resulting appear- 
ance of the line of poles of both 
types is not good. Moreover, the 
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lighting or telephone poles would ap- 


pear to be falling over if they were 
set with the same rake that is given 
to the railway poles, and such a 
method of setting would not give 
as strong a line as if the poles were 
set straight. 

- In many cases the diameter of the 
railway poles is much smaller than 
that of the other poles and therefore 
they can be given at least a slight 
rake without their projecting so far 
behind the other poles as to be very 
noticeable. When the railway poles 
are the only ones on the street many 
people prefer the appearance of them 
when raked to that obtained by set- 
ting them perpendicularly. 


ARGUMENTS IN FAVOR OF RAKING 


When it comes to utility the argu- 
ments are all in favor of raking the 
poles. The weight of the bracket 
arm or the pull of the span wire 
exerts quite a force upon the pole, 
which tends to draw its top in the 
direction of the trolley wire. While 
the tendency of the raked pole to 
fall away from the trolley helps in 
some slight manner to balance this 
pull of the span or arm, a still 
greater reason for raking is that 
this pull of the bracket or span tends 
to.bend the pole, and that therefore 
while the pole may have been set 
with a rake before anything was 
attached to it, yet after such attach- 
ments were made the bending of 
the pole will be great enough to 
straighten it appreciably and make 
it look as it it had been set nearly 
straight up and down. 

Another reason is that this pull 
toward the street is continuous as 
long as the pole is in use and, how- 
ever well the pole may have been 
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set in the first place, even if set in 
concrete or well keyed, in the long 
run the pull will have an effect and 
the pole will be drawn slowly toward 
the street. When the pole has been 
pulled so far over that it is leaning 
toward the track it will have to be 
reset, but if it has been given a rake 
in the first place, it will have to be 
pulled over much farther from its 
original position before this reset- 
ting is necessary, and the precaution 
will add several years to the length 
of time intervening between the time 
that the pole was first set and the 
time that it has to be reset. } 

Still another reason for raking the 
poles, and one that applies only in 
cities or towns, is that the poles have 
to be set close to the curb line and 
that therefore they are very close 
to vehicles drawn up against the 
curb. 

The overhang of these _ vehi- 
cles is generally greatest at a point 
several feet above the surface of the 
street, so that a pole that is per- 
pendicular or that leans toward the 
street is much more apt to be struck 
by a vehicle than is one that leans 
away from the curb. 

It would seem therefore that, ex- 
cept where the railway poles are set 
in line with others, the better prac- 
tice is that recommended by the En- 
gineering Association—to set them 
with a slight but not too great rake. 


A master mechanic has had neatly 
lettered and mounted for the benefit 
of his men the following definition of 
efficiency which he picked up some- 
where: Efficiency is the power to do, 
in the safest, shortest and simplest 
way, the most and best. 
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Handling and Salvaging 
of Cement Bags 


Loss of Bags on Montreal Tramways 
Property Reduced to Negligible 
Amount by Use of Systematic 
Follow-Up Plan 


By R. B. GENEST 


Chief Clerk Engineering Department 
Montreal Tramways 


T THE CLOSE of 1918 the stores 
department of the Montreal 
Tramways reported to the engineer- 
ing department a shortage of 17 per 
cent in the return of empty cement 
bags. An investigation was made 
immediately to determine the causes 
of the shortage, and it was found 
that a number of these were outside 
engineering department control. 

For example, return shipments 
were not made frequently enough to 
the cement company; bags were al- 
lowed to remain in storage for long 
periods without sorting and classi- 
fication; there was no stated time 
arranged for the collection of empty 
bags, etc. The matter was consid- 
ered important enough to have spe- 
cial attention and the following plan 
was worked out: 

The special form reproduced here- 
with was devised and a special time- 
keeper was appointed to supervise 
the collection and return of empty 
bags twice weekly. He also follows 
return shipments through to the 
stores department and to the cement 
company, and checks quantities and 
classification in co-operation with 
their representatives. 

The duties of the checker were 
further increased as shown by the 
instructions quoted below: 

1. Supervise return of empty bags to 


the Canada Cement Company. 
2. Make two trips each week with 
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the construction car, covering all work 
orders and division headquarters to 
pick up empty bags. 

8. Make monthly check of cement on 
hand to balance with timekeeper’s 
record. 

4. Supervise the movement of stone, 
sand and cement. Make daily trips to 
the stone quarries, sand company and 
storekeeper in following up orders. 

5. Supervise the return of scrap 
copper cable to the storekeeper. 

6. Supervise the distribution, trans- 
fer and handling of tools. Consult 
daily with tool clerk and storekeeper. 

The results of this systematic work 
are shown in the following tabulation: 


Percentage 
Year of ees 
193. Bek son Selene Re en te Phi 
TOTS nes 5 stared sav duel ere one ee epatet ae 0.0 
ROBO 5 vide ee ce lo lmiete Wee ee We eipabe ork 3.2 
CS ee eee mere ce -emESe ia eore 1.7 
FOS Diy, otaie. ae Rohe eile cetbelgre oe ehe > Fuk 1.04 


Heat-Treated Bolts 


By Harry L. SIGNOR 


Renewal Parts Engineering, Westinghouse 
Electric & Manufacturing Company, 
Pittsburgh. Pa. 


HERE are a number of bolt 

applications on electric railway 
car equipment where if: the bolts fail 
for any reason or work’ loose 
the riding qualities of the car are 
affected, operation becomes danger- 
ous and the cost of maintenance 
increases rapidly. A great deal of 


Examples of Worn and Broken Boits 


trouble has resulted from motor 
frame, axle cap and housing bolts 
working loose in service, thus allow- 
ing these parts to wear badly before 
the trouble is found and corrected. 
Causes, such as bolts not drawn up 
tight, no lock washers and the pres- 
ence of dirt under the bolt head and 
the nut, can be overcome by more 
care during the inspection and over- 
hauling of the motors. 

The stretching of the bolts due to 
an inferior grade of material, aggra- 
vated by shocks and blows received in 
service, seems to be one of the chief 
difficulties tending to cause bolts to 
work loose. This has been ovefcome 
by the use of special high-grade heat- 
treated bolts of axle steel, which are 
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temper drawn to give toughness and 
strength. The heads of these bolts 
are machine forged, which insures 
uniform size and a good wrench fit, 
and they are also carefully machined 
and threaded. In order to distinguish 
these special heat-treated bolts from 
standard hardware bolts, it is con- 
sidered good practice to have some 
distinguishing mark on the head of 
every special heat-treated bolt, as, 
for instance, the letter ‘O,” as shown 
in the accompanying illustration. 
This is of great advantage to the 
workman, as it enables him at a 
glance to determine the grade of 
bolt being used. 

Heat treatment will produce values 
of elastic limit considerably in excess 
of standard hardware bolts as shown 
in the table of comparative tests. 
This process, however, involves 
quenching and drawing operations, 
which requires great care in han- 
dling. When handled in bulk, special 
apparatus is required for these opera- 
tions to maintain constant condi- 
tions, which is essential to produce 
a uniform product. 

It is considered good practice and 
the best manufacturers require a 
test of one bolt representing each 
annealing charge where these con- 
tain small quantities. If the charge 
contains more than 500 bolts, tests 
are made of one bolt from each addi- 
tional 500 or fraction thereof. 

Relative costs, depending upon 
size, shape and quantities required, 
show that special heat-treated bolts 
cost approximately two to three 
times as much as standard hardware 
bolts; this, however, is offset by more 
than 100 per cent increase in elastic 
limit and ultimate strength of a heat- 
treated bolt over one of standard 
hardware. 


Shop-Constructed 
Hydraulic Press 


By CuirrorD A. ELLIOTT 
Cost Engineer Pacific Hlectric Railway, 


Los Angeles, Calif. 

HE accompanying illustration 

shows a shop-made hydraulic 
press which was recently built in the 
shops of the Pacific Electric Railway, 
Los Angeles, Calif. This is used for 
emergency signal repair work and 
takes care of the maintenance neces- 
sary for the engineering depart- 
ment’s motor trucks, gasoline motor 
section and inspection cars, as well as 


COMPARATIVE TEST OF BOLTS 


Kind 
Standard hardware 
Axle steel (heat treated) 


RL Tee we 25,000 lb, average yield point 
as kn aaba nals ale 60,000 lb. average yield point 


Tensile Strength Characteristics 
Brittle and variable 


Tough and strong 
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the repairs to all track, bonding, 
bridges, paving and signal tools. 

This press has been installed out 
in the open at a convenient location 
for its use. The machine as con- 
structed consists of a top beam 
operated by a brake cylinder and 
having a fulcrum support at one end. 
The upper beam consists of a piece 
of 60-lb. scrap rail 8 ft. 3 in. long 
from bolt center to bolt center. An 
obsolete Westinghouse 8-in. x 8-in. 
brake cylinder is used for operating 
this lever and is installed at one end, 
as shown in the illustration. The 
base is made of two pieces of 60-lb. 
rail turned base side upward, each 
rail being 8 ft. 6 in. long. The ful- 
crum extends upward from the base 
so as to support the upper beam at 
one end. This fulcrum is 36 in. high 
and is constructed of scrap bar steel. 
It consists of two strips 24 in. wide 
by 2 in. thick. 

The post which supports the brake 
cylinder and end of the base is made 
from a scrap piece of 10-in. x 10-in. 
redwood. This post extends 7 ft. 
above the surface of the ground, this 


Shop-Made Hydraulic Press 


height being necessary in order to 
obtain the proper leverage. This 
main post is further supported by a 
section of 12-in. x 18-in. bridge tim- 
ber placed beneath the surface of 
the ground and extending above to a 
sufficient height to support the end 
of the lower beam. This post is 
slotted to receive the rails which 
serve as a base. Another redwood 
post 10 in. x 10 in. forms the support 
at the fulcrum end. 

The cylinder pressure is obtained 
from the water service which has 
two connections with a two-way 
valve. The pressure line is of #-in. 
iron pipe and the discharge line is 
l-in. pipe. A wooden lever arm 
extends from the cylinder to the rear 
of the device for regulating the water 
pressure. The end of this lever rests 
on a lateral arm extending from the 


yr. ey), 


i, 
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fulcrum. This lever permits the 
operator to work in any position 
about the press and still be able to 
regulate the water pressure. 


In constructing the base each end: 


of the rails used was sheared back 
8 in. with an acetylene torch. The 
bulky portions of the tread and base 
of the rail were thus removed. The 
main web section of the rail was used 
for connecting up to the rear ful- 
crum. The die used with the machine 
was constructed of scrap material 
and the adjustable screw for the die 
was made from a screw removed from 
a scrap rail bender. 


Copper vs. Phosphor Bronze 
for Brushholder Con- 


tact Tips 


By JOHN 8S. DEAN 


Renewal Parts Engineering, Westinghouse 
Electric & Manufacturing Company, 
Pittsburgh, Pa. 


ONTACT tips on _ brushholder 

pressure fingers have been made 
of brass or copper and of various 
shapes. More recent practice in con- 
nection with the brushholders on 
modern motors is the use of a flat 
contact tip made from copper. In 
some cases these tips are riveted to 
the shunt and pressure finger spring, 
while in others they are brazed to 
these parts. 

In some recent designs of the 

riveted type countersunk head rivets 
are used, while others are held by 
round-head rivets. With the use of 
the countersunk head rivets it be- 
comes necessary to use a_ thicker 
tip to provide for the required 
countersinking, which makes the tip 
heavier and gives it a greater in- 
ertia. : 
With the use of the roundhead 
rivets the tip can be made lighter, 
but must be somewhat longer so that 
the round head of the rivets will clear 
the top of the carbon. However, 
with this type of construction a bet- 
ter mechanical job of riveting is ob- 
tained and the tips are less likely to 
become loose in service. 

It has been intimated that better 
results might be obtained from 
these flat contact tips if they were 
made of a harder material, the idea 
being that by the use of this mate- 
rial it would tend to reduce or en- 
tirely eleminate the wear which has 
sometimes been noticed on tips oper- 
ating under certain severe service 
conditions. To check this point a 
number of experimental flat tips of 


Above, Phosphor Bronze Tip Worn Through 
by Arcing. Below, Copper Tip in 
Same Service 


the riveted type were made up of cop- 
per and a similar number from phos- 
phor bronze, and these were placed 
in brushholders that were mounted 
on motors operating under similar 
conditions. 

After about 22,000 miles of 
service these special test tips were 
inspected and it was found, without 
any exceptions, that in al] cases the 
phosphor bronze tips showed exces- 
sive wear, while the copper tips had 


worn relatively a small amount, as 
compared with the wear on the phos- 
phor. bronze, as can be seen in the 
attached photograph. ) 

It has been suggested as a possible 
explanation for this excessive wear 
that the phosphor bronze tip with its 
relatively high specific resistance of- 
fers a greater contact resistance to 
the working current passing from 
the carbon to contact tip or vice 
versa. This, in turn, produces heat- 
ing and arcing, setting up a burning 
action which rapidly reduces the sec- 
tion of the tip at its point of contact 
with the carbon brush, this action 
being more pronounced in the case 
of the phosphor bronze, as the latter 
metal is a copper base alloy contain- 
ing varying percentages of tin and 
lead which volatilize at a compara- 
tively low temperature and result in 
the burning action at the point of 
contact. 


Stop the 


A fils employees of the Jinxville Elec- 

tric Railway were meeting in one of 
their social rallies the other evening, 
story telling, songs, smokes and all that. 
The general manager, William Redfield, 
was called on as usual for some remarks, 
He responded something like this: 

“I’m tickled to death the way you 
boys are co-operating with the heads of 
departments in helping me bring the 
property up to a condition of which we 
can all be proud. You’re doing fine. 
Take, for example, the machine shop. 
Have you noticed how that’s improved 
lately because the fellows are pulling 
together to keep the place looking neat? 
And a neat shop means good work.”’ 

“Now that I’m on my feet,” continued 
the G. M., “‘there’s a little matter I 
‘want to get off my chest, a matter in 
which you can all help. I notice as I go 
about the property a lot of little items 
of waste that in the aggregate represent 
alot of money. A stray track bolt here, 
a dripping faucet there, a bit of line wire 
somewhere else; each rather insignificant 
in itself, but indicating a lack of appre- 
ciation of what waste means. If these 
items, summed up, could be visualized 
in cash, the amount would be great. 

“Now you fellows know I hate to 
preach, but I was thinking maybe we 
could get up some kind of a scheme for 
cutting down these wastes. The only 
way I see to do it is for everybody to be 
on the watch to do two things—first, 
get the pick-up habit; and, second, send 
in suggestions as to how things can be 
done better with the idea of saving 
money. Put your comments in writing 


Leaks 


and hand them to your foremen. They’ll 
take your suggestions up with me if 
necessary, and you’ll be told what is 
done with them. Our property isn’t 
large enough to need any elaborate 
machinery for handling these sugges- 
tions. Let’s have a little discussion on 
this matter.” 

“Boss,” said Jones, the machine shop 
foreman, ‘‘thanks for your compliments 
about the shop. It sure does look better 
since we began to get the men interested 
in keeping the machines neat. We’re 
trying every known scheme to keep up 
this interest. Now, as to your idea 
about cutting out waste, we can all help 
out on that. We’ll get right out after 
suggestions, and we'll get ’em all right. 
It strikes me that if everybody will 
think about this matter for a while, we’ll 
get into the habit after a time.” 

“How about the line department, 
John?” said the G. M., turning to 
O’Neill, the overhead superintendent, 
“‘where do you come in on this?” 

‘‘We’re with you, boss,” O’Neill re- 
plied, “this idea of stopping the leaks 
appeals to me. We’re pretty careful in 
our department, but there are many 
places, doubtless, where we lose things. 
I’ll see what the boys have to say.” 

“TI hope this discussion hasn’t been 
too serious for a social evening,” said the 
G. M., taking his seat. ‘You fellows 
know how anxious I am to keep up the 
service on this railway. With your 
help, even with the low fare we get, I 
believe we can have a crackerjack prop- 
erty, when we all pull together.” 

“Aye, aye, chief, we’re with you!” 
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Maintenance of Automatic 


Slack Adjusters 


By W. H. SAUVAGE 


Designing Engineer, Gould Coupler 
Company, New York, N. Y. 


HE taking up of slack in the 
brake rigging of electric cars by 
the old method required either chang- 
ing the pins in the upper end ful- 
crum of the truck dead lever or the 
disconnecting of the bottom rod 
truck lever. Accurate adjustment at 
these points was hard to obtain, since 
the distance between the holes was 
usually from 14 in. to 2% in. apart. 
This often resulted in either a too 
close or a too loose adjustment, so 
that the piston travel would vary 
from 2 to 3 in. of that desired. 
Another and more familiar method 
consists of the use of a turnbuckle. 
This type requires almost daily ad- 
justment, and effective lubrication 
on the turnbuckles is hard to main- 


Universal Brake Slack Adjuster, Type B 


tain, as dust, dirt, water, snow and 
ice quickly destroy the best lubrica- 
tion, and the location of turnbuckles 
underneath the truck subjects them 
to all sorts of dirt. This grit and 
dirt also cause rapid wear and short 
life of the turnbuckles. 

Automatic slack adjusters thus 
came into use to overcome the diffi- 
culties of manual adjustment. Among 
the various types brought out were 
the Gould types A, B and C automatic 
slack adjusters, and the following 
applies to desirable methods of main- 
taining these. The maintenance of 
the Gould type A adjuster requires 
that the friction and adjusting rod 
be kept clear of grease and the fric- 
tion be kept constant. Grease does 
not affect the friction of the B and C 
types. Barrels and dogs should be 
washed out once a year at least, and 
oftener if found necessary. The life 
of the grip dogs varies according to 
the service and load placed upon 
them. After two or three years’ serv- 
ice, the dogs should be turned over 
so as to give them an additional two 
or three years’ life. The successful 
operation of these two types of ad- 
justers depends largely on keeping 
the usual release springs furnished 
at the upper end of the live lever in 
proper condition. These in every 
case must bring the levers back into 


full release position. The function 
of the adjusters is automatically to 
take up all brake shoe and wheel 
wear as fast as it occurs. When the 
push rods of the adjusters become 
indented, they should not be filed; off, 
but hammered smooth. Filing is 
liable to get the rods out of round 
and make them undersized, while the 
hammering will not do this. The 
type of adjusters using four dogs 
with spring steel untempered rods do 
not nick or roughen up the rods by 
severe usage. 


Casting Concrete Poles 


in Place 


HE Helderberg Cement Company 

has just completed a new power 
transmission line at its Howes Cave 
works using concrete poles cast in 
place. W. J. Fullerton, superintend- 
ent of the company, who designed 
the poles and supervised the con- 
struction of the transmission line, 
claims three important advantages 
for this method: (1) Ease of erec- 
tion, eliminating the necessity of 
handling heavy equipment. (2) The 
poles, being cast integral with their 
foundations, are more solidly bedded 
in the earth. (8) The cross-arms 
are cast monolithic with the pole, a 
feature which is not so easily accom- 
plished where the poles are cast on 
the ground, and in handling the 
cross-arms are more apt to break. 


New Equipment Available 


The type C ddjuster was originally 
brought out for the Birney light- 
weight car, and this adjuster is now 
more generally used where six grip 
dogs were previously employed. This 
type does not rely for its successful 
operation on the foundation brake 
rigging release springs, but pro- 
vides for release within its own 
mechanism. There are no hidden 
parts to the Gould automatic slack ad- 
justers, so inspection can be quickly 
made and knowledge of any injured 
or worn parts obtained readily. 


The poles shown in the accompany- 
ing illustration vary in height from 
27 ft. to 34 ft. from the ground line 
to the lower cross-arm, depending 
upon their location. The poles are 
square, 8 in. at the top, tapering at 
the rate of % in. to the foot. 

After concreting the footings, 
forms for the poles were erected 
complete except for one side. After 
positioning reinforcing steel, con- 
crete for the foundation of the pole 
was placed. Above the foundation 
the forms were fitted into the open 
side in short sections and followed 
with concrete. This permitted easy 


handling of the concrete and made 
it possible to spade it thoroughly 
against the forms. After removing 
the forms the poles were in perfect 
condition and of good appearance. 
The poles were erected at a cost of 
about $60 each. 
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Closed-Front Type Brush- 


holders for Motors 


N ORDER to increase the life of 

the carbon brushes used on venti- 
lated railway motors and thus re- 
duce the cost of maintenance of these 
parts the closed-front type of brush- 
holder has been developed. One of 
the brushholders shown in the ac- 
companying illustrations is for the 
Westinghouse No. 306 railway motor. 
It has a pressure finger of the har- 


Brushholder for Westinghouse No. 306 
Railway Motor 


ness type, fitted with a fifteen-tooth 
steel ratchet, and a pawl for adjust- 
ing the spring pressure. The other 
brushholder shown is of this type 
developed for the Westinghouse No. 
508 railway motor, which does not 
use any harness in connection with 
the pressure finger. The adjust- 
ment of this type of mechanism is 
made by shifting the relative loca- 
tion of the holes drilled in the 
spindle or shaft and the holes drilled 
in the brushholder casting through 
which a cotter pin is forced to lock it. 

Experimental tests conducted by 
the engineering department of the 
Westinghouse Company on this de- 
sign of brushholder for various types 
of motors and on a number of dif- 
ferent properties indicate that by 
thus closing up the front of the car- 


bon box the life of the brushes is 


greatly increased, due to a reduction 
in the side wear on the carbons. 
These comparative tests were made 
with the standard holders and the 
closed-front type of holders operat- 
ing under the same service condi- 
tions, using the same grades of car- 
bon, and with brushholder spring 
tension, adjusted to the same pres- 


—sure. 


The advantages of this type of 
brushholder construction are as fol- 
lows: (1) Dust and dirt are kept 
from working in between the carbon 
and the carbon box, thus reducing 
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the side wear of the carbon; (2) 
the contact area between the carbon 
and the sides of the carbon box is 
increased; (3) the life of the carbon 


‘is increased. 


Several suggested disadvantages 
that should be given some considera- 
tion are as follows: 

1. It is more difficult to remove 
the carbon from this type of box. 
This is, no doubt, true, especially 
after carbons wear down endwise. 
Experience to date has shown that 
operators over-rule this objection on 
account of the longer life obtained 
from the carbons. 

2. The top of the carbons is more 
likely to be damaged by the use of 
the short, flat contact tip. So far 
this construction has not given any 
serious trouble in this way. 

38. There is a possibility of the con- 
tact tip getting out of alignment and 
either striking the front sides of 
the carbon box or slipping off of the 
carbon, thus reducing or entirely re- 
leasing the pressure on the top of 
the carbon. This is a condition that 
may cause trouble if the adjustment 
is not properly maintained, but has 
not yet developed in service tests. 

With due consideration to the 
above advantages and the suggested 
disadvantages, it is the general feel- 
ing among operators that the advan- 
tages more than offset the disadvan- 
tages. \ 

In developing improvements of 
this character, experience has shown 
that wholesale changes should not be 
made, but that it is better to try 
out a reasonable number in different 
parts of the country before adopt- 
ing them as standard. 


Harness Type Pressure Finger for West- 
inghouse No. 306 Railway Motor 
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New Roller Bearings to Be 
Marketed 


HE Norma Company of America, 

Long Island City, N. Y., is ‘plac- 
ing the Hoffman roller bearings on 
the market in this country. The 
outer race or ring ’of the Hoffman 
roller bearing is of plain cylindrical 
form with rectangular cross-section 
and has a “flat-line’” raceway on 
which the rollers run. The inner 
race or ring has a channel cross-sec- 
tion, with narrow rims on either side 
of the “flat-line’ raceway to retain 
the rollers endwise. The rollers are 
cylindrical, with a length equal to 
their diameter, and they are held in 


New Type of Roller Bearings 


exact parallelism with the shaft and 
with one another by these rims or 
shoulders, which are of hardened 
steel and allow only a very slight 
clearance for the rollers. The roller 
cage or retainer is of strong, bal- 
anced construction. 

The Hoffman short roller and re- 
tainer is designed to eliminate the 
troubles experienced with other types 
of roller bearings using taper rollers 
or long rollers of small diameter. It 
is impossible, particularly at high 
speeds, to keep such long rollers ro- 
tating in parallelism with the shaft, 
with the result that the rollers wear 
concave and the retainer or cage is 
subject to undue and destructive 
wear, resulting in unsatisfactory 
bearing performance. 

The Hoffman roller bearing has no 
end-thrust capacity. Where thrust 
is encountered it is necessary to hold 
the inner race and rollers in correct 
relation to the outer race by means 
of some locating device. Where the 
end thrust is small, it may be taken 
care of by thrust buttons at either 
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At Left, Placing the Rail Filler in Position. At Right, Pouring the Concrete Foundation After the Rail Filler Is in Position 


end.of the shaft. Where the end 
thrust is large, it is carried either 
by auxiliary thrust bearings or by 
“location bearings” of standard ball 
type and slightly reduced outside 
diameter, mounted between two rol- 
ler bearings. 

In addition to the bearing just 
described (a rigidly mounted type), 
the same general construction is 
followed in the self-aligning roller 
bearing shown in section in the 
accompanying illustration. Here the 
periphery of the outer race and its 
two dust-and-dirt-excluding covers 
are ground to form one continuous 
spherical surface, fitting a similarly 
shaped inner surface on the shell or 
housing. The bearing is thus free to 
align itself with its opposite mem- 
bers, the dust covers following move- 
ment. This feature permits these 
covers to be bored with a very small 
running clearance on the clamping 
sleeve, so that lubricant cannot work 
out or dust get into the highly fin- 
ished bearing surfaces. In the type 
illustrated the clamping sleeve ex- 
tends clear through these dust covers 
so that the bearing may be properly 
mounted without exposing its work- 
ing parts. 

The following advantages are 
claimed for the Hoffman precision 
roller bearing: (a) A running fric- 
tion about 2 that of a well-fitted 
plain bearing and a starting friction 
about 1/800 that of a plain bearing; 
this latter feature is of special value 
in electric motors and with belt 
drives; (b) steady load capacity; 
(c) large temporary overload capac- 
ity; (d) ability to stand up under 
shocks and vibrations; (e) speed 
qualities equal to those of a ball 
bearing; (f) no heating and no risk 
of seizing; (g) no _ lubrication 
troubles, the bearing being grease- 
packed and needing replenishing of 
lubricant only at intervals of three 
to twelve months, depending upon the 
running conditions. 


An Elastic Rail Filler 


N ORDER to provide a bituminous 

cushion between the rigid pave- 
ment and the vibrating rail of elec- 
tric railway tracks, the Philip Carey 
Company, Cincinnati, Ohio, is mar- 
keting its “Elastite” rail filler. This 
asphaltic compound is furnished in 
strips of from 3 to 5 ft., and can be 
fitted against the web of the rail by 
light driving. In thickness the rail 
filler extends slightly beyond the head 
of the rail so as to serve as an ex- 
pansion joint for the pavement. The 
material is factory made, of uniform 
dimensions, and is ready for use 
when delivered. When there are pro- 
jections, such as at special work, tie 
rods or braces, the filler can be readily 
cut to provide for its installation. 


New Type Truck 


HE J. G. Brill Company, Phila- 

delphia, Pa., has developed a new 
single truck designated as No. 79-EX 
for service under the heavier types 
of single-truck cars. The outstand- 
ing feature of this new truck is its 
long effective spring base, which in- 
sures a steady riding car and a flex- 


ible support under each car body 
corner. The Brill 79-EX truck sup- 
ports 90 per cent of the weight of the 
car body on its four corners and only 
10 per cent on its center coil springs. 
These latter therefore do not act as 
a fulcrum to the overhanging ends of 
the carbody, so as to cause an oscil- 
lating or galloping motion. 

Each corner of the car body is sup- 
ported on a flexible arrangement 
consisting of an easy-acting coil 
spring suspended by a swing link 
from the quarter-elliptic plate spring 
anchored to the end of the solid- 
forged side frame and extending 
into a notch in the truck pedestal. 
This combination of springs prevents 
any disturbing truck action set up by 
track irregularities from passing up 
into the car body. 

Mounted on each side bar at one 
end of this truck is a trunnion de- 
vice for connecting to the car body. 
This imparts firmness to the longi- 
tudinal direction of the car, elimi- 
nates lost motion, and enables the 
truck to take advantage of the rigid 
body construction and vice versa. 
This permits the elimination of un- 
necessary reinforcement. 


The Long Effective Spring Base Insures Steadier Riding 
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The News of the Industry 


Detroit’s Future Dips 


$10,000,000 Proposed to Be Spent on 3.1 Mile Underground System Down- 
town—Immediate Relief from Congestion Necessary—Construction 
of Comprehens:ve High-Speed Lines Will Follow 


HE tentative plans for a system of 
dips to carry street cars below the 
surface of the heart of Detroit, as sub- 
mitted by the engineers of the Street 
Railway Commission, are being studied 
‘by Daniel L. Turner, advisory engineer 
for the Detroit Rapid Transit Commis- 
sion. Chairman Sidney D. Waldon of 
the Rapid Transit Commission has an- 
nounced that the commission will soon 
report on the feasibility of the project. 
Under the plans submitted, four 
radial lines of underground railways 
would branch out on Woodward Avenue, 
Michigan Avenue, Fort Street and 
Gratiot Avenue, and sixteen to twenty 
of the car lines now entering the down- 
town district would utilize these sub- 
way tracks. Only a few of the present 
feeder line cars would run on the sur- 
face. The plans, according to an 
announcement by Ross Schram, assist- 
ant general manager of the Depart- 
ment of Street Railways, were sub- 
mitted at this time with a view to their 
being developed during the summer 
months in detailed studies and made 
available for submission to the voters 
for decisive action at the November 
election. 

For nearly eight months the engi- 
neers of the Department of Street Rail- 
ways have been studying ways and 
means for speeding up the handling of 
street car passengers. Twenty of the 
twenty-eight different routes compris- 
ing the street railway system enter the 
half-mile circle. Conditions have reached 
the stage where it is considered im- 
practicable to reroute cars or loop back 
cars short of the downtown area. 

The first step as outlined by the de- 
partment provides for four sets of 
underground tracks on Michigan Ave- 
nue between First Street and Campus 
Martius swinging northeast through 
the central loading station to Monroe 
Avenue, Randolph and Gratiot Avenue, 
emerging on Gratiot Avenue near Mul- 
lett Street. The total length would be 
1.4 miles with an estimated cost of 
$4,000,000. 

The second step proposed is an under- 
ground tube beginning at Fort Street 
west of Fourth Avenue, running to 
Griswold Street with an underground 
loop south on Griswold Street to Con- 
gress Street again. 
would be approximately 0.7 miles and 
the cost is estimated at $1.750,000. 

The third step proposed is an under- 
ground tube beginning at Woodward 
Avenue in the vicinitv of Winder Street, 
continuing south on Woodward Avenue, 


The total length . 


going under the Michigan-Gratiot sub- 
way at Campus Martius and coming to 
the surface on Woodward south of 
Jefferson to the surface loop on Wood- 
bridge and Atwater Streets. This line 
would be about 1 mile long and cost 
about $4,250,000. 

The total mileage in the three steps 
would be 3.1 miles. The estimated con- 


Central Area at Detroit Showing 
Subway Routes 


Map of 


struction cost would be $10,000,000. 
These estimated costs include the grand 
central loading station on Cadillac 
Square and tentatively suggested load- 
ing stations on Michigan at Washington 
Boulevard, on Woodward Avenue, on 
Grand Circus Park and on Randolph at 
Broadway. Further development of the 
plan may indicate that these loading 
stations are not all most advantageously 
placed. It may also prove advisable to 
move the position of the portals 
slightly, but it is the opinion that in 
principal the plan is the best which 
can be developed at a minimum cost 
to take care of the situation in the 
central district. 

With the addition of two-car and 
three-car train equipment to the system 
it is the belief of the Street Railway 
Department that the plan now advanced 
will do more than anything else to care 
for the traffic increases in Detroit pend- 
ing the time the city is justified and 
willing to go ahead with a comprehen- 
sive rapid transit system. 


With the portals as suggested it will 
be possible to bring into the under- 
ground terminals practically every car 
entering the half-mile circle. It is the 
tentative plan, however, not to operate 
the Fourteenth, Sherman, Brush, Har- 
per, Jefferson, Fort East, Myrtle and 
Springwells lines into the tubes down- 
town. With the other cars removed 
from the surface in the central district 
it will be possible to speed up the oper- 
ation of cars of the lines mentioned 
from the downtown section by a surface 
loop. : 

A plan for financing future rapid 
transit construction is now before the 
Michigan Legislature in the Wilcox- 
Culver bill. This measure, if passed, 
would permit bonding a municipality 
for rapid transit construction to the 
limit of 4 per cent of the assessed 
valuation. Under such arrangement the 
sum of $80.000,000 would be avail- 
able under Detroit’s present assessed 
valuation. 


Samuel Insull Urges 
Chicago Subway 


Transportation as the first essential 
prerequisite to a metropolitan district 
of Chicago was the keynote voiced by 
Samuel Insull at the City Club of Chi- 
cago on the occasion of a meeting for 
metropolitan planning. The meeting 
was called in order to “Plan our growth 
and grow to our Plan,” as the slogan 
says. Mr. Insull said in part: 

No great plans for a metropolitan dis- 
trict of Chicago and its environs can be 
a success without adequate and sufficient 
transportation facilities in order to carry 
the workers from the working or manufac- 
turing districts into the suburbs or home. 
A building program of transportation facili- 
ties must be launched with a view to the 
larger growth of the city which will pro- 
vide for a population of 6,000,000 people in 
1950. 

Speaking as a director of two of the 
largest utilities in Chicago, he stated 
that the Commonwealth Edison Com- 
pany will spend $25,000,060, the Peoples 
Gas Light & Coke Company $3,000,000 
and the Illinois Bell Telephone Com- 
pany $12,000,000 in the coming year in 
and around Chicago. 

The transportation system in Chicago 
must spend a like amount in the com- 
ing years in order to relieve traffic con- 
gestion and provide adequate transpor- 
tation. According to Mr. Insull, the 
first step in providing this transporta- 
tion is an underground system start- 
ing from Eighteenth Street on the 
south and ending at North Avenue on 
the north. The latest figures indicated 
that on this plan a four-track subway 
would cost about $30,000,000 and would 
be the first step in the transportation 
solution. This amount of money could 
readily be made available for the pro- 
ject from the transportation funds of 


the city. 
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Thompson Is Through 


Mayor Thompson of Chicago ap- 
parently i is through as a factor in public 
life in Chicago. At the election in Chi- 
cago last fall there was no direct issue 
affecting the public utilities, but the 
candidates having his backing were 
defeated at the polls. As if that were 
not enough, Arthur C. Leuder, the 
Brundage-Crowe-Deneen coalition can- 
didate, won the nomination for Mayor 
easily in the primaries on Feb. 27. He 
defeated Edward R. Litsinger, who is 
described as leading the forlorn rem- 
nant of the Thompson forces. Leuder 
resigned as postmaster to give battle to 
Thompson. His victory was bigger 
than his managers expected. His two 
running mates had no opposition. 

On the Democratic side there was 
only, one ticket. The choice of the 
Democrats for Mayor was William E. 
Dever. The Republicans are loudly pro- 
claiming unification of their party in 
Chicago, but the Democrats are more 
than ever confident of their ability to 
elect their candidate for Mayor. They 
may be counted upon to take full ad- 
vantage of the schism that has pre- 
vailed in the Republican ranks, the 
scandals of the present City Hall ad- 
ministration and the crushing burden of 
taxation that has been placed upon the 
citizens since the election of Mayor 
Thompson eight years ago. 


New Franchise Proposed 


A. C. Blinn, general manager of the 
Northern Ohio Traction & Light Com- 
pany, proposed to Akron city- officials 
recently a new twenty-five-year railway 
franchise, effective Feb. 1, 1924, pro- 
viding for a 6-cent fare with free trans- 
fers, elimination of competition along 
the company’s lines, relief from the 
initial cost of street paving between the 
company’s tracks and $1,000,000 in pro- 
posed additions, extensions and im- 
provements to the company property in 
the. first five years under the new grant. 

By an agreement entered into with 
the City Council the Northern Ohio 
Traction & Light Company has been 
charging a flat 5-cent rate for several 
years. The existing franchise provides 
for the sale of twenty-five tickets for 
$1. The new offer includes nine tickets 
for 50 cents. 


$4,500,000 Transit Plan Urged 
at Boston 


At the conclusion of a public hearing 
held recently on the plan to run Dor- 
chester tunnel trains over the tracks 
of the New England Railroad to Fields 
Corner and Mattapan, the consensus of 
opinion among the committeemen was 
in favor of putting the scheme into 
operation to Fields Corner as soon as 
possible. No formal vote of the joint 
committees was taken, but it is ex- 
pected that the extension to Fields 
Corner will be recommended to the 
Legislature at the present session. 

Appearing at the hearing and giving 
their hearty approval to the Fields 
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Corner plan were representatives of the 
Boston Elevated, the New Haven Rail- 
road and the city of Boston. No one 
appeared i in opposition. The cost of the 
project is estimated at $4,500,000. 

H. Ware Barnum, counsel for the 
Elevated trustees, said that congestion 
at Andrew Square has become so great 
that steps must be taken to distribute 
the traffic during rush hours. 


Transit Hearings Begun 


Committee Appointed Recently by 
Mayor Opens Sessions to Which 
Public Is Invited 


The committee, consisting of Milo R. 
Maltbie, Morris Llewellyn Cooke and 
Francis Lee Stuart, appointed by Mayor 
Moore of Philadelphia to study the 
various rapid transit plans that have 
been proposed for the city of Philadel- 
phia and report to him on routes, held 
its first session on March 9. 

After the meeting had been turned 
over to him by Mayor Moore, Mr. Malt- 
bie said that every one desiring to speak 
would be heard. Col. W. B. Barber, 
chairman of the public utilities com- 
mittee of the Chamber of Commerce, 
read a typewritten statement embody- 
ing the views of the Chamber of Com- 
merce. He took no sides as to any 
particular route, but indicated that the 
need for construction of high-speed lines 
was imperative and that the Chamber 
of Commerce would be behind whatever 
plan might finally be adopted. 

Edward E. Ziegler, representing the 
United Business Men’s Association, 
North Philadelphia Business Men’s As- 
sociation and the joint transit commit- 
tee of the Central Labor Union, said 
that he favored the original Taylor plan 
with only “such modifications as you 
engineers decide are necessary.” C. 
Oscar Beasley pleaded with the com- 
missioners “to give Philadelphia a push 
up the transit hill.” He said he favored 
construction of elevated lines where 
possible as opposed to the more costly 
subway construction. 

Ralph T. Senter, operating vice-presi- 
dent of the Philadelphia Rapid Transit 
Company, promised that that company 
would enter negotiations looking to an 
operating agreement for the city-built 
lines when the commission submitted 
its report. He said that Mr. Mitten’s 
letter of Jan. 8 had been misconstrued. 
It was at this point that Mr. Senter 
gave assurance that Mr. Mitten would 
study the plans and take up with the 
committee an operating agreement when 
the plans were completed. 

It will be recalled that the commission 
is under instructions from the Mayor 
to proceed immediately to an examina- 
tion and survey of the plans of the 
Broad Street subway, delivery loop and 
other authorized high-speed lines pre- 
pared by the Department of City Transit 
and to report back to the Mayor on or 
before April 15 if possible, so that the 
recommendations may be submitted to 
the Council and a report made to the 
people with respect to a comprehensive 
high-speed system adequate to the pres- 
ent. and future needs of the city. 
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Fare and Valuation Matters 
Up in Denver 
Henry A. Dabbs, Denver attorney, 
was appointed masver in chancery on 
March 2-by Federal Judge Robert E. 
Lewis to take the testimony in the fare 


controversy of the Denver (Colo.) 
Tramway which is pending in the 
United States District Court. March 


12 was fixed by the court for the com- 
mencement of the taking of evidence on 
the value of the property. Separate 
valuations will be filed by the city and 
the receiver of the company. 

Upon petition made shortly after his 
appointment, E. Stenger, receiver of the 
company, secured an injunction from 
the Federal District Court restraining 
the city from enforcing a 6-cent maxi- 
mum fare ordinance upon the ground 
that it was confiscatory. The conten- 
tion of the city that the company was 
bound to carry passengers for 5 cents 
under a provision of its franchise, upc 
the theory that this constituted a con- 
tract, was over-ruled by the court and 
permission was granted Receiver Sten- 
ger to increase the fare to 8 cents cash 
or two tickets for 15 cents. The ruling 
of the lower court was sustained 
the Circuit Court of Appeals and appli- 
cation by the city for rehearing was 
denied. 

The present proceedings are in the 
same case, but on an application by the 
receiver to make permanent the tempo- 
rary injunction granted at the prelim- 
inary hearing in March, 1921: 

The city of Denver has taken an ap- 
peal to the Circuit Court of Appeals 
from the decision of the lower court in 
its franchise tax case against the re- 
ceiver of the Denver Tramway. The 
franchise granted the company in 1906 
imposed a tax of $5,000 a month. 
This payment had not been made for 
some time prior to the appointment of 
the receiver on Dec. 24, 1920, and has 
not been paid since then. 

Early in the year 1922 the city filed 
a petition with the Federal District 
Court asking that the city be given a 
preferred claim on the franchise tax 
debt in order that the city might be 
taken care of before other debts of the 
company were paid. Judge Lewis in a 
written opinion handed down April 25, 
1922, ruled that the city was not en- 
titled to a preferred claim, but the court 
did not rule on the question whether 
the city was entitled to the franchise 
tax money. 


Employees Seek Wage Increase 


Trainmen of the Municipal Railway, 
San Francisco, Calif., have presented 
demands to T. A Reardon, president 
of the Board of Works, through Presi- 
dent Curry and Secretary Rowe of the 
carmen’s union for a wage increase of 
$1 a day. At present conductors and 
motormen are receiving $5 a day. 

Mr. Reardon said that the advance, 
if allowed, would mean an additional 
outlay of $400,000, which it would be 
impossible for the city to meet. 
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Hearing on New York Transit Bill 


Local New York City Measure Only One of Five Bills Considered at 
Session on March 14—Slight Chance Ahead for Passage of 
Bill, Which Provides for Municipal Ownership 


JOINT legislative committee hear- 

ing was held on March 14 before 
the public service committees of the 
Senate and Assembly. While it had 
originally been intended to consider five 
measures affecting the regulation of 
public utilities, only the Walker-Dono- 
hue bill was considered. This measure 
would grant to the city of New York 
the power to construct, acquire, own, op- 
erate and regulate its transit facilities. 


_ The other bills went over until March 20. 


The hearing lacked much of the snap 
of similar hearings of previous years. 
Such shining legal lights as Job Hedges 
and William H. Guthrie were conspic- 
uous by their absence while the opposi- 
tion developed the unique idea of 
having their sentiments voiced almost 
entirely by so-called “reformers.” 

The opposition was heard first and 
was lead by William McCarroll, presi- 
dent of the New York State Chamber of 
Commerce and former public service 
commissioner. Mr. McCarroll attacked 
the delegation of power by the Legisla- 
ture to an official body elected by the 
people of the city of New York for an 
entirely different purpose than trans- 
portation regulation, which in turn is 
given authority to delegate its power so 
conferred to other bodies of such city 
government. 


FORMER COMMISSIONER 
OPPOSES MEASURE 


Mr. McCarroll also raised the ques- 
tion of the constitutionality of the 
measure in the delegation of powers of 
regulation to a body that is itself a 
party in interest to proceedings which 
it may be called upon to adjudicate. The 
speaker also drew attention to the 
statement of Governor Smith in 1920 
that the state should not delegate the 
power of regulation of utilities to any 
body that is not directly responsible to 
the Legislature. Mr. McCarroll said 
the present measure meant a return to 
the old system of thirty years ago and 
declared that in thirty-six states state 
regulation has proved successful, that 
in each of these states the welfare of 
the people has been promoted and 
against none of these commissions has 
at any time a word of suspicion been 
had as to their operation. He at- 
tacked municipal ownership and opera- 
tion as fundamentally wrong and 
stated it was inherent that such regula- 
tion should be or would become politi- 
cally affected and voiced a_ protect 
against the state giving to any locality 
the right of local regulation. 

Dr. William J. Sheflin, president of 
the Citizens’ Union of the city of New 
York, stated the measure might pro- 
perly be entitled “A bill to give more 
power to the Mayor in transit matters 
who has obstinately refused to use the 
power he already has.” The administra- 
tion of buses at the present time in the 
city of New York was cited as an ex- 


ample, that the Mayor seeks power to 
establish municipal bus lines, when un- 
der the present law such lines can now 
be established by the granting of cer- 
tificates of authority and then obtain- 
ing of certificates of convenience and 
necessity from the public service com- 
mission. He charged that the Mer- 
chants Association had employed an 
expert committee to study and report 
upon the plans of the Transit Commis- 
sion and those of the Mayor and that 
this report shows that'the plan sug- 
gested by the Mayor would be not only 
expensive and extravagant but would 
result in worse crowding in the subways 
than is experienced at the present time. 
He attacked the Mayor for not co- 
operating with the present transit com- 
mission in putting into effect the plan 
it has prepared. He concluded his re- 
marks with the statement that some 
people say: “Go ahead and give Mr. 
Hylan all the rope he wants and he will 
hang himself” This would be a very 
dangerous thing to do because that 
rope might cost the people $150,000,000 
to $200,000,000. 

Perhaps the star speaker of the op- 
position was Bernard M. Wallstein, of 
the Citizens Union, who agreed that a 
number of provisions of the bill are 
good ones, but attacked the measure 
from the standpoint of the city being 
called to regulate utilities of which it 
would itself be a party to the action. 


Points Made by Opposition 
to New York City Bill 
Opponents of the measure ar- 
gued that: 


1. It would be unconstitutional to 
delegate legislative power to the 


Board of Estimate, as the city 
would be a principal in all matters 
in dispute. 

_ 2. Legislative authority should 
‘not be delegated to a body not 
responsive or responsible to the 
Legislature. 

3. The entire transit problem 
would be speedily solved if the 
Hylan administration would co- 
operate instead of playing politics. 

4. It would create a commission 
of puppets or rubber stamps for 
the Hylan administration. 

5. All other public improvements 
would be blocked because of the 
tremendous cost of municipal 
operation. 


Claims Made for New York 
City Bill 


Supporters contended that if 
enacted into law, the bill’s results 
would be: 

1. Partial solution of the New 
York transportation problem in 
sixty days. 

2. An end to the agitation over 
transit and adequate transit facil- 
ities for New York. 


He also attacked the probable person- 
nel of the commission or body which 
might be appointed by the Mayor. He 
laid much emphasis on the fact that 
Governor Smith in 1920 vetoed a similar 
measure which would have given to the 
city of Buffalo regulation of certain of 
its own utilities because it delegated 
state sovereignty, which is inviolate 
and which should not be delegated by 
the Legislature to any municipality. 

Alfred T. Davidson, representing the 
owners of the property of the Third 
Avenue Railroad System, attacked the 
bill as anarchistic and unrivalled by 
anything produced in Socialistic Russia. 
He brought out the point that the sur- 
face railways carry 43 per cent of all 
traffic in the city of New York; that it 
is the intent of the bill to confer au- 
thority upon the city of New York to 
scrap all of these lines. 

Mr. Davidson brought out that there 
is a legal way to operate buses in New 
York city when they are really needed, 
but that the city has continued by 
illegal means to attempt to operate 
bus lines where such lines are not 
needed; that the Third Avenue system 
has applied and waited for two and one- 
half years for permission to operate 
buses on the Concourse in the Bronx 
without success. He also attacked the 
bill as confiscatory to the surface lines 
particularly the provision which allows 
the commission the power of removal 
and relocation of tracks and expressed 
the fear that the city would exercise its 
powers in such a way as to first ruin the 
property of the companies and then buy 
it in at the depreciated figure. 


MAYOR AND COMPTROLLER SPEAK 


Raymond B. Ingersoll of the City 
Club went on record as being absolutely 
against city control of its public utili- 
ties as being unsafe and dangerous. He 
objected to the organization plan, the 
uncertainty of the personnel and of the 
powers and duties intended to be con- 
ferred under the bill and expressed hope 
that the present Transit Commission be 
continued. He criticised the drafters of 
the bill for failure to make any provi- 
sion for public hearings and discussion 
before important steps involving the 
expenditure of millions of dollars might 
be taken under it and called attention to 
the apparent conflict between many of 
the provisions of the bill. He also 
brought out a joker in section 86 of the 
bill which states the rate of fare to be 
charged shall not exceed 5 cents per 
person for one continuous ride, “ex- 
cept by special authorization of the 
Board of Estimate and Apportionment,” 
and charged that the latter wording 
would permit of a 10-cent fare if such 
body was disposed to exact. it. 

Mayor John F. Hylan was the first 
speaker for the bill. He said that if 
the Walker-Donohue bill is passed the 
city will give to the people a transit 
program that will serve the people and 
not the interests of those who want to 
get the profit out of the nickle. Mr. 
McCarroll is very much in fear of the 
bondholders and property owners not 
being properly treated, said the Mayor. 
The city has invested about $300,000,- 
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000 in subways and the profit has all 
gone to the traction interests. “What 
we are desirous of getting,” said the 
Mayor, “is a little of that profit and 
if possible manage some of the prop- 
erty which the city owns.” 

The Mayor said the present Transit 
Commission has cost the city of New 
York more than $4,000,000 and had 
done nothing. According to him the 
enactment of the Walker-Donohue bill 
would mean that the city of New York 
could start construction at once and 
new municipal buses operating over 
fifty routes at a 5-cent fare could be 
on the streets before next summer. 
The Mayor charged that the time of the 
Transit Commission had been devoted 
to the concoction of a scheme to unload 
millions of dollars of worthless trac- 
tion lines on the city of New York. 

The Mayor scouted the idea that the 
city is financially unable to proceed 
with the building of its own subways 
and transit facilities, stating that 
$40,000,000 a year of construction is all 
that it is physically possible to do. 
This amount is entirely within the finan- 
cial ability of the city. The Mayor 
argued at length that if bridges, water 
supply and other public works could be 
administered by the city with economy, 
the city could operate its own transit 
facilities to advantage. 

Charles L. Craig, Comptroller of the 
city of New York, went quite thor- 
oughly into the history of interference 
by the Legislature with the street 
car interests of the city of New York, 
going back to the year 1860 when the 
Legislature took away from the city of 
New York the right to grant franchises 
for the use of its streets and issued by 
legislative enactment a number of per- 
petual franchises which it had the 
timerity to pass over the then Goy- 
ernor’s veto. He stated that the legis- 
lation now asked was only a restora- 
tion of power formerly vested in the 
city. 

Other speakers for the measure were: 
Murray Hulburt, President of the Board 
of Aldermen; Edward Riegelman, 
Borough President of Brooklyn; F. L. 
La Guardia, former President of the 
Board of Alderman; Maurice Connolly, 
Borough President of Queens; George 
Nicholson, Corporation Counsel of the 
city of New York, and Edward Flynn, 
Sheriff of Bronx County. 

It is expected the bill will be passed 
in the Senate some time next week. Its 
fate in the Assembly will depend upon 
how many up-State Republican votes 
can be mustered in its favor. It would 
appear to have much more of a chance 
of passage than any other of the so- 
called administration measures. 


Bond Issue for Improvements 
Fails for Second Time 

The proposed bond issue of $5,000,000 
for making extensions to the Detroit 
municipal street railways and buying 
new equipment failed for the second 
time to receive the necessary 60 per 
cent of the votes when placed on the 
March 7 primary election ballot. Ac- 
cording to a count of the ballots, the 


ELECTRIC RAILWAY JOURNAL 


number of favorable votes was 49,877, 
with 36230 negative votes, giving a 
majority of approximately 58 per cent 
in favor of the project. The City 
Council has voted unanimously to put 
the bonding proposition on the ballot 
again for the April 2 election. The 
placing on the ballot of the proposition 
to bond for $12,000,000 for the city’s 
new municipal lighting plant has also 
been voted by the Council. These steps 
have been taken in spite of the action 
by the State Legislature delaying the 
Culver bill providing for raising De- 
troit’s bonding limit. It is pointed out 
that if the bill fails to pass the Legis- 
lature, the city’s increased valuation 
this year will provide for additional 
bonds to the amount of $3,000,000 to 
$4,000,000. The municipal lighting 
plant would be used as a source of 
additional power for the street cars. 


Bill to Abolish Commission Fails.— 
The bill proposed in the Utah Legisla- 
ture abolishing the State Utilities 
Commission and others proposing vari- 
ous changes in the commission failed 
of enactment. The Legislature ad- 
joined on March 8. 


Vol. 61, No. 11 


Trackless Trolley Requested 


The Philadelphia (Pa.) Rapid Transit 
Company on March 8 asked the city for 
authority to operate a trackless trol- 
ley line on Oregon Avenue, between 
Eighteenth Street and Delaware Ave- 
nue. Councilman Gaffney introduced the 
ordinance in Council at the request of 
the company. It was referred to the 
Councilmanic committee on transporta- 
tion and public utilities. 

The present fare would prevail on the 
proposed route, with free transfers to 
intersecting lines. Recently Thomas E. 
Mitten said the company planned such 
a line. As explained previously in the 
HILECTRIC RAILWAY JOURNAL, the Penn- 
sylvania Rapid Transit Company has 
been organized as an underlying com- 
pany to operate the new line. 

The ordinance also gives the company 
the right to build on Sixteenth, Seven- 
teenth, Wolf and Jackson Streets, in 
order to reach the carhouse at Sixteenth 
and Jackson Streets. It provides the 
lines shall be in operation within a 
year after the issuance of a certificate 
of public convenience from the Public 
Service Commission. 


Foreign News 


$500,000 for Power 
Improvement 


In anticipation of the opening of the 
extensions of the London Underground 
Railways now under construction, a 
contract has been placed for a 15,000- 
kw. turbo-alternator for the power 
station at Chelsea. The turbine will 
be constructed by C. Parsons & Com- 
pany and the alternator by the Metro- 
politan-Vickers Electrical Company. 
The cost will be £53,000, exclusive of 
condensing plant, the contract for 
which has yet to be placed. Other im- 
provements at Chelsea will cost £47,600, 
so that more than £100,000 is about to 
be spent on the Chelsea equipment. The 
total capacity of the station will then 
be 93,000 kw. 

To accelerate the speed at which 
tickets are issued at London Under- 
ground Railway booking offices, the 
company has been experimenting with 
“Roltio” ticket-issuing machines for 
some time at a number of busy sta- 
tions. These machines are prepared to 
a design of the underground railways 
and they almost instantaneously space, 
date and issue the ticket to the passen- 
ger. In tests as to the speed of book- 
ing passengers, the best result ob- 
tained so far was 1,174 tickets issued 
in an hour. In that hour, change had 
to be given to 492 passengers. Roll 
tickets are used at a cost of only half 
the price of card tickets. Further, 
when 1,000 tickets have been issued, 
the roll is replaced, whereas card ticket 
eases have to be refilled after the issue 
of 250 tickets. Another successful ex- 
periment has been a 14 d. slot ticket 


machine electrically connected to the 
passimeter. When a passenger inserts 
his money in this machine he obtains 
as usual a dated and canceled ticket 
and the passimeter unlocks automati- 
cally so that he may pass through. 

Lord Ashfield, chairman of the Lon- 
don Underground Electric Railways and 
the London General Omnibus Com- 
pany, has been holding forth to rep- 
resentatives of the London daily press 
on the iniquity of allowing small com- 
panies to run buses in competition 
with the general company’s services. 
He professes not to object to genuine 
competition, but to the fact that these 
small concerns run only on the most 
congested and remunerative routes, 
while his company, in the public inter- 
est, provides services on unremunera- 
tive routes. The sponsor of one of the 
small companies has replied hotly. 
Among other things he points out that 
a few days after he instituted a service 
on a crosstown route where there were 
practically no facilities the London 
General swamped the business by put- 
ting on a great number of buses in 
competition. 

It has also been pointed out by 
the tramway interests that the Lon- 
don General carries on absolutely un- 
regulated competition with the various 
metropolitan tramway undertakings. 
On some routes during the rush hours 
the tramways can carry all the traffic 
so that the buses are quite unneces- 
sary. The latter would probably not 
be run on tramway routes were it not 
for the gold mine which the buses find 
in the city and the West End where no 
tramways are allowed. 
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Financial and Corporate 


Traffic and Earning Figures 


Compared 


Loss in New York City Only $2,043,760 
in Year 1922 Compared with 
$16,914,256 in 1921 


The gross traffic of the street railroad 
companies under the jurisdiction, of the 
New York Transit Commission as pre- 
sented in the report of that body to the 
Legislature for 1922 shows an increase 
for the year of 98,404,521, to which 
there may be added the increase upon 
the routes operated by the Fifth Avenue 
Coach Company, making a total in- 
crease of more than 100,000,000. This 
does not include any traffic upon steam 
railroad lines, nor upon the electrically- 
operated divisions of such roads. 

Numerically the greatest increase 
shown was upon the surface lines of 
Brooklyn, the figures of the Brooklyn 


was more than 53,000,000. Some sub- 
way routes of the Interborough showed 
an actual traffic loss. Still more re- 
markable was the decrease upon the 
Interborough elevated lines, where the 
traffic fell 25,775,835 below the 1921 
figure. The year previous had shown a 
slight gain. The Interborough’s ele- 
vated loss is difficult to explain, save in 
one instance, where the Sixth Avenue 
line, closely paralleled by the Broad- 
way subway of the B. R. T., lost nearly 
11,000,000, while the Brooklyn com- 
pany’s subway line gained more than 
15,000,000 passengers. It is also be- 
lieved that a part of the loss is repre- 
sented by a diversion, through prefer- 
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trolley lines were in operation only a 
portion of the year during 1921. The 
gain upon all rapid transit lines, a little 
more than 23,000,000 passengers, was at 
the rate of 1.52 per cent. Upon surface 
lines the gain was 7.70 per cent. The 
combined gain, for all lines, was 3.95 
per cent, 


FINANCIAL RESULS OF OPERATION 


The accompanying tables show (1) 
the number of revenue passengers re- 
ported by the several systems, the esti- 
mated population of the city of New 
York and the average number of rides 
per capita for the fiscal years 1920, 
1921 and 1922; (2) the street railway 
traffic for 1860, 1870, 1880, 1890, 1900, 
and for every year from 1910 to 1921, 
inclusive; (3) the results of operation, 
from the financial standpoint, from 
the year 1908 to the year 1922, inclu- 
sive. 


STREET RAILWAY TRAFFIC IN NEW YORK CITY, 1920-1922 
Number of Revenue Passengers (Cash Fares) 


Subway and elevated lines: 


Fiscal Year Ending June 30-——_—_. 
20 1921 


Increase* of 1922 over 
1921 


1922 Number Per Cent 
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54,431,425. While indicating very great 
j i i <2 5 Street surface lines in: 
traffic increments, this high figure isin “"Rorcuchof Manhattan.......... 349,772,761 384,128,024 388,357,767 4,229,743 1.10 
part accounted for by the fact that on Borough of the Bronx. . 94,141,991 107,675,507. —-114,679,520 7,004,013 6.50 
the Brooklyn Tines, during the preced- ASCER Gn enpemy Nile: MEEnaE Ua Be 
: 4 ? orough of Queens (a)... ,262, 1944, 826, 1882, : 
i ing fiscal year there was a disastrous Borough of Richmond... 15,007,235 15,797,894 18,567,125 2,769,231 17.53 
!, evagy eueany an ese eee DRA 941,420,788 977,652,062 1,052,968,891 75,316,829 7.70 
; 0 eration of several lines an 
a reduction of the totals upon prac- Grand total. ............- 2,365,587,369 2,491,909,178 2,590,313,699 98,404,521 3.95 
tically all below the normal figure Population (0)...............++.+: 5,620,048 5,705,364 BOE Cae enone 
{ which might have been expected. For Fares per capita. ........2-+-2.+05 421 437 WAT irs oak dacece Ht Uo aint ee 
‘A the same reason, as they were also np eS a (a) Exolusive of Brooklyn Rapid ‘trsusit. (0) Bsti ae aor Gn 
P s . e prenx indicates decrease. (da xclusive of rooklyn api ransit, stimate: or an 
a affected by the strike, the B. R. T. rapid 1922 on basis of one-tenth of decennial increase, 853,165. 
H transit lines showed a traffic gain for 
4 1922 of 39,776,589. ence for travel by subway, of many for- As the commission views it, the com- 
4 A marked change was reported in re- mer elevated passengers to the Inter- bined financial situation of the street 
/ spect to the figures of the Interborough borough’s underground lines. railroad companies showed a _ healthy 
Rapid Transit Company. In recent The Hudson and Manhattan tubes, improvement, leading to the hope that 
’ years, with each annual report, the sub- with a gain of 3,497,244, maintained the the current fiscal year, unless unfore- 
t way and elevated lines of this system approximate rate of growth which has seen conditions arise, will end with a 
; have shown substantial and in some in- prevailed upon its lines for several balance on the right side of the trac- 
tion ledger. While net corporate income 
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stances, remarkable gains in traffic. The 
past fiscal year, however, revealed a re- 
markable reduction in the rate of in- 
crease upon the subway lines of this 
company, with a total traffic of 
644,975,474, which was an increase of 
only 5,589,694 over the previous year, 
in which year the increase over 1920 


years. 

Surface line traffic in all boroughs 
showed gains, that in Manhattan being 
the least, with 1.10 per cent, while the 
Borough of Richmond, semi-suburban 
community, had the highest, with 17.53 
per cent. This is to be explained by 
the fact that the Staten Island Midland 


for the fiscal year 1922 shows a deficit 
of $2,043,760, the measure of improve- 
ment is indicated by the deficit of 1921 
which was $16,914,256. In the year 
previous the deficit was about $10,700,- 
000, and 1919, more than $8,500,000, a 
combined deficit for the three previous 


RESULTS OF OPERATION OF STREET RAILWAY COMPANIES NEW YORK CITY STREET RAILWAY TRAFFIC (INDICATED BY NUMBER 
Years ended June 30, 1908-1922 OF CASH FARES) IN NEW YORK CITY, 1860-1922 

’ Surface Rapid Grand Per 
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alo Peres taaet ck 100,185,796 55,960,722 7,185,113 37,039,961 9,457,886 PORTE atin - 860,165,633 1,058,646,596 1,918,812,229 358 
(Scie eee 103,499,463 60,699,402 8,232,851 34,567,210 5'266,496 | 1918....... 869,997,143 1,105,514,646 1,975,511,789 362 
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years of more than $36,000,000. These 
deficits, preceded by several years of 
decreasing income, serve to indicate the 
serious financial situation under which 
the operating companies have been 
laboring and the difficulty which has 
faced them in the attempt to justify 
new capital issues, from which to obtain 
funds for greatly needed expenditures 
for new rolling stock and other equip- 
ment to meet the demands of a growing 
traffic. 

They have also served to make 
more difficult a favorable response to 
the commission’s persistent demands 
for improved service, as more cars and 
more trains generally indicate increased 
operating expenses. Strict economy, 
however, has enabled the companies to 
reduce their operating expenses during 
the year, in which effort they have had 
the assistance and co-operation of the 
commission as far as was consistent 
with the just demands of the traveling 
public for adequate service. Operating 
revenue increased during the year about 
$4,431,000, operating expenses decreased 
$10,912,000; and thus, while taxes in- 
ereased about $1,000,000, street rail- 
way operating income increased ap- 
proximately $14,307,000. 


Ohio Road Abandons Service 


The Newark & Granville Electric 
Railroad, a branch of the Columbus, 
Newark & Zanesville Traction Com- 
pany, ceased giving service at midnight 
on March 10 on authority of the Ohio 
Public Utilities Commission after the 
company had presented evidence show- 
ing the branch to be operating at a loss, 
due mainly to motor bus and automobile 
competition. 

On Dec. 21, 1889, the first car was 
run over the line but only as far as the 
city limits in Newark. A year later 
service was carried through to Gran- 
ville. 


Improvement in 1922 Earnings 


The report of the Rochester & Syra- 
cuse Railroad, Inc., Syracuse, N. Y., 
showed a substantial gain in earnings 
last year. The company earned twice 
its bond interest and, after the payment 
of 4 per cent on preferred shares, had 
a surplus of $28,300, compared with 
$2,619 for the previous year. 

The gross earnings of the company 
were $1,055,272 and operating expenses 
$747,163. Taxes amounted to $68,096. 
Non-operating revenue was $11,782 and 
the gross income $251,796. Bond inter- 
est amounted to $125,555, with $126,241 
to be applied to dividends. Preferred 
stock dividends took $97,940, leaving a 
surplus of $28,301. 


Revenue Passengers on City Lines 
in Fort Wayne Increase 


Fare-paying passengers on the Fort 
Wayne, Ind., car lines increased more 
than a million and a half during 1922 
from the figure for 1921, according 
to a report released by General Man- 
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ager S. W. Greenland of the Indiana 
Service Corporation. The number of 
passengers carried on the interurban 
lines of the company decreased more 
than 638,000, it was shown. Dur- 
ing 1922 the total number of fare- 
paying passengers carried on the Fort 
Wayne city lines amounted to 18,747,- 
084. In 1921 the total number was 
17,199,668. The total number of 
revenue passengers carried on the inter- 
urban lines in 1922 was 1,140,888, while 
in 1921 the total was 1,204,143. 

The car mileage in Fort Wayne was 
considerably greater in 1922 than in 
1921. The car mileage covered in 1922 
was 3,504,248, while the car mileage 
covered in 1921 was 3,288,691. The in- 
terurban mileage also showed an in- 
crease, the mileage for 1922 being 
1,164,979, while for the previous year 
it was 1,127,286. 


$481,688 Net Earned Since 
Receiver Was Appointed 


The net income of the Denver (Colo.) 
Tramway from Dec. 24, 1920, the date 
of the appointment of the. receiver, to 
Jan. 31, 1923, was $481,688. No annual 
or monthly reports covering the opera- 
tion of the property have been pre- 
pared or printed for distribution since 
the receiver was appointed. The fig- 
ures covering the period mentioned, 
shown in detail in the accompanying 
table, were transcribed from the rec- 
ords filed by the company in the office 
of the Federal District Court. 
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Preferred Shares Participate 


At a meeting of the board of directors 
of United Light & Railways Company, 
Grand Rapids, Mich., held on March 8, 
the following dividends were declared: 

A regular quarterly dividend of 13 
per cent on the 6 per cent first pre- 
ferred stock of the company, payable 
April 2. 

A regular quarterly dividend of 1% 
per cent on the participating preferred 
stock of the company, payable April 2. 

An extra dividend of 1 per cent on 
the participating preferred stock, pay- 
able in quarterly installments on Apri 
2, July 2, Oct. 1, 1928, and Jan. 2, 1924. 

A special dividend of 5 per cent on 
the common stock of the company, pay- 
able in common stock, on April 2, 1923. 

A regular quarterly dividend of 12 
per cent and an extra dividend of one- 
half of 1 per cent on the common stock 
of the company, payable in cash May 1.. 

The board announces that it is its 
intention from time to time. to make 
disbursements of special dividends on 
the common stock of the company in 
the form of stock whenever the surplus 
of the company warrants it. 

The board further announces that all 
stockholders of the company will be 
offered an opportunity in the near 
future to acquire additional holdings of 
common stock and participating pre- 
ferred stock at attractive prices, as it 
will be the. policy of the company to 
raise a portion of its financial require- 
ments for development purposes by the 
sale of its capital stock to its stock- 
holders and to its employees. 


CONDENSED STATEMENT OF NET INCOME OF THE DENVER TRAMWAY COMPANY FOR 
THE PERIOD FROM DEC. 24, 1920, TO JAN. 31, 1923 


Classification 


Paasenwet cacao eietstc © i wrens cis drain oo Al Keene ae 
Parlor, chair and specialcar...........0....00000e8 
Mail ieee eee ae lela ania Cale fe he Svinte 
Bre erecta ak a ey vem one 


Revenue from operations other than transportation 
Station. and Oarprivilewes, .......0.. ccc cwae ee deeas 
Rents of tracks and terminals...................... 
Rentsiof eguinimienta racists s cttera as eee Ba 
Rents of buildings and other property.............22....00- 
POWER oss Pe tie Als (she aw MoS aig aes 2 


Total operatiigreventio...........) 05.6. ..0818~8 


Operating expenses: 


Way: BG BOrObORCHe sic witless va bs eee cuss nes sonia 


Equipment 
Power... 


Conducting transportation.....................00. 
TAHOs. cee aa Boer OO Cee > 
General and miscellaneous...................-000 

Total operating OSPEURER 6 cee ek ne ce mene 


Netlioperabine th veneeii eos cccniys wacom oon scien 


Miscellaneous income: 


From securities and accounts... ..........0. 0.0 eee 
Total miscellaneousincome..................... 


Gross income less operating expense.............. 


Deductions from income: 


Tastes Seana eed ond 68h tes Vad onc ends 
Hea ticles GRIEG oe aiiic les .5:00 ee neds elas nie Ser 
Tnterest Gi FUMGOC MOU, oc i icinies cc ae saeied veneer « 
Interest OF HORtME GARE... ieee ees ee ws 


Total deductions fromincome...............2.6% 


Neotingsmé. dubia eta vaso cevirnicacyivess orien 


PAE se 490 33. 


Tota] revenue from operations other than transportation... 


Accumulative Accumulative 

12-24-20 January 12-24-20 
to 12-31-22 1923 to 1-31-23 
ities ate $9,483,992 $400,683 $9,884,676 
ag ge 441 168 5,609 
AE Fare 3,324 144 3,466 
hoe 4,724 148 4,873 
a ean 18,449 880 19,329 
5 Shr $9,515,930 $402,023 $9,917,953 
erates $41,903 $1,791 $43,697 

tere 70,653 2,500 73,15 
$8. Se 45,489 1,947 47,437 
83,584 3,571 87,155 

ee 70,317 2,898 si 


$312,436 12,740 325,177 
ier $9,828,367 $414,763 $10,243,131 
Sun $1,362,032 $45,798 $1,407,831 
VAaCne 920,855 37,923 58,779 
= Oe 724,400 35,365 759,768 
Baten, 2,863,784 118,463 2,982,248 
adic 4,547 89 4,63 
Ri iaya. ais 689,818 27,770 717,589 
visio $6,565,436 $265,408 $6,830,845 
eas $3,262,931 $149,355 $3,412,286 

Oia ip $23,679 $1,095 $24,774 
saeigers $23,679 $1,095 $24,774 
LenS $3,286,609 $150,450 $3,437,060 
Basana $757,166 $32,117 $789,283 
ee 121,210 5,000 126,210 
epee 1,942,743 79,674 2,022,418 
Fan scat 17,461 nde epee ns 17,461 
CM cialece $2,838,580 ~ $116,791 $2,955,372 
9 «lyin $448,029 $33,658 $481,688 
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Net Up 41.51 per Cent 


-Milwaukee Company Another Utility 
that Made Excellent Showing in 
Year 1922 


The net income of the Milwaukee 


Electric Railway & Light Company, 
Milwaukee, Wis., for the year 1922 
was $1,418,671. This is an increase of 
41.51 per cent over that for the year 
1921. Operating revenues of the rail- 
“way department amounted to $9,721,- 
909, an increase of 1.55 per cent over 
1921. Operating revenues of the elec- 
tric and heating departments amounted 
to $9,648,515, an increase of 11.28 per 
cent over 1921. 

‘Capital expenditures during the year 
amounted to $5,459,081. The principal 
items were as follows: 


Lv Ss ICR Beer, a aa) 8 2 tar $3,457,491 
1 A ng COR cha gt oS OC en ee ene 859,763 
Heating..... 

Street lighting. .. 

1 ee 


More than $93,000 of property was 
withdraw from service during the year. 

Expenditures in the railway utility 
include the acquisition by purchase’ of 
ninety-nine city cars and forty one- 
man safety cars heretofore leased from 
the Wisconsin General Railway under 
agreement dated Oct. 1, 1920, the 
purchase of a small railway line from 
the Milwaukee Northern Railway and 
the purchase and acquisition of a fleet 
of buses operated in interurban service. 


INCOME ACCOUNT OF MILWAUKEE 
ELECTRIC RAILWAY & LIGHT COMPANY 
FOR 1922 


Operating revenues..................65 
Operating expenses: | 
Ordinary operating ex- 


$19,370,424 


$12,478,062 


1,558,918 
1,326,869 


Total operating expenses........... $15,363,849 


$4,006,575 
122,587 


$4,129,162 


Net operating POVPOUOR Sec ots 0s els 
Non-operating revenues............... 


GROSS NEO eee ees 6+ cease 
Interest charges: 
Interest on funded and 
unfunded debt........ 
Interest on depreciation 
reserve balances....... 
Interest on other reserve 
balances. eenas 


$2,330,159 

334,095 

46,237 
Totalinterest charges................. $2,710,491 


IEE RCOMG eee Re Te icf ore Gv sie Ss $1,4 18,671 


John I. Beggs, president, explains 
that in view of the lower interest rates 
prevailing, the company called for 
redemption $4,950,000 refunding and 
first mortgage 74 per cent bonds, series 
A, dated June 1, 1921, due June 1, 
1941; $2,000,000 three-year 7 per cent 
-secured gold notes, dated May 1, 1920, 
due May 1, 1923, and $872,000 ten-year 
8 per cent sinking fund equipment trust 
gold certificates, dated Oct. 1, 1920, 
due Oct. 1, 1930. In order to refund 
these securities and provide funds for 
the retirement of floating debt incurred 
for construction expenditures and for 
further construction requirements, the 
directors authorized an issue of $12,- 
500,000 refunding and first mortgage 
5 per cent bonds, series B, which bonds 
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were sold under favorable market con- 
ditions. This will result in a sub- 
stantial interest saving. On July 1, 
1922, $150,000 of 5 per cent serial notes 
matured and were paid. 

During the early part of the year 
the company sold the balance of 
$1,338,100 preferred capital stock, issue 
of 1921, 8 per cent series, which brings 
the total amount of this series up to 
$3,000,000, the authorized amount. 

On April 17, 1922, the directors 
authorized the issue and sale of an 


Facts for the Legislature 
and for Milwaukee Elec- 
tric Railway & Light 
Co. Shareholders 


The state assembly a few days ago asked 
the Railroad Commission to supply the speaker with the following 
information: Total ou bond and stock issues of Wiscon- 
annual interest and dividends 


Speakin g for itself only, Milwaukee 
Ek Railway & Light Co., Wiseonsin’s largest public utility, 
gives below the answers to those questions, for the information 
oe eeu: and of our customers and our investors through- 
e state, 


VALUE OF THE COMPANY'S 
PUBLIC SERVICE PROPERTY 


Physical property (State appraisal of 1914), 
with additions to Dec. 31, 1922........ $60,017,643 

‘Working capital, materials and supplies, 

game date 


ML, H.&T. Co, first..... 5, 

* Total bonds.......... 7,000 $36,547,000 

Bie! has beon set aside to pay off sa a 
car trast certittcates coming 

1923, cancelling that {tem 


Total outstandin; italizatic 
Dee, 31, 1922, = eeewes om $60,451,800 
Excess of property over capitalization... .$ 3,324,611 


INTEREST AND DIVIDENDS, 1922. 


iS 5 ° 

_ Average rate required for interest and 
discount on the $40,697,000 of bonds and notes was a shade over 
five and one-half per cent—the exact figure being 5.523 per cent. 


Dividends on preferred shares were paid 
af rates indicated above. 


Dividend on common stock amounted to 
$921,500—at the rate of 8.19% on $11,250,000 outstanding. 


_ Actual net income earned during 1922 for 
interest and dividends was a trifle over six and one-half per cent 
=—the exact figure being 6.569%. This was much less than the 714 
to 8% “reasonable return” sanctioned by state policy. 


RELATION OF .CAPITALIZATION 
TO ELECTRIC SERVICE RATES 


The gentlemen who offered the assembly 
resolution stated their belief that the large yearly increase in pu’ 

lic utility capitalization lays a steadily increasing burden upon 
public utility customers in city and country. As regards the cus- 
tomers of Milwaukee Electric Railway & Light Co., the gentlemen 
were in error. Increase of investment, serving each year thou- 
sands of additional customers, has resulted in a steady decline in 
the cost of elettric energy during the seventeen years of Railroad 
gr renee regulation of the public utility business, Here are 

¢ figures: ' 5 


Average Charge 
Capitattzatlon —“ Lilowntt hour for 
Year at end or year © —_all energy sold 


2.91 cents per kwh 


The company’s growth during the past 
two years was swift and large. A large part of the $14,500,000 of 
new capital needed to finance that growth was supplied by Wiscon- 
sin investors, who are now drawing regular interest and dividends 
on their investment. During 1922 the company gained over 
14,000 new electric seryice customers, and over 11,000 new Wis- 
consin shareholders. 


A SAFE 7% INVESTMENT 


The company is now selling, with the 
state’s approval, the last $500,000 of a $3,000,000 issue of 7% 
cumulative preferred shares. The price is $100 per share, You 
can buy them either for cash or on monthly payments of $5 or 
more es share. Either way, you get 7% on every dollar invested, 
from start. Mail orders for these shares are filled promptly by 
registered letter. 


Securities Department 


THE MILWAUKEE ELECTRIC RAILWAY & LIGHT CO. 
Public Service Bldg. Milwaukee, Wis. 


Reproduction of Advertisement Sent to 
Stockholders 
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additional $3,000,000 par value of the 
new preferred capital stock, issue of 
1921, 7 per cent series. The stock is 
offered for sale at par by the company 
direct to its customers and the resi- 
dents of the territory served by it. 
Up to Dec. 31, 1922, $1,267,500 of this 
stock had been sold at par, for cash, 
and $642,600 on installment payment 
plan, on which payments had not been 
completed. 

Common capital stock in the amount 
of $1,400,000 was issued at par in pay- 
ment of balance due Milwaukee Light, 
Heat & Traction Company on account 
of the acquisition of the operating 
property of that company. 

In submitting the printed report to 
its preferred stockholders the company 
inclosed with it a copy of an advertise- 
ment published in answer to an 
intended legislative inquiry. The docu- 
ments give ample proof that the busi- 
ness of the company is growing rapidly 
and that it is keeping pace with a con- 
stant increase of demand for its serv- 
ices. For the benefit of the stockholder 
it is explained that the company obtains 
its new capital, so far as possible, from 
investors at home by selling, with the 
State’s approval, its preferred shares. 
On Dec. 31, 1922, the company had 
7,000 paid-up preferred shareholders, 
with several thousand more who are 
buying shares on monthly payments. 
The company then says to the share- 
holder: 


When you bought our 8 per cent or our 
7 per cent preferred shares you made sure 
of permanent income from your money at 
a rate well above the interest average Now 
and for many years to come. If you have 
surplus funds for investment, we advise 
you to increase your holdings of 7 per cent 
preferred shares, while the opportunity is 
still available. e shall be glad to have 
you, as a shareholder, recommend _ these 
shares, now on sale, to any of your friends 
who may be looking for a safe investment 
paying a good income rate. 


Net Income of Pittsburgh Rail- 
ways Increased in 1922 


An accounting of the assets and lia- 
bilities of the Pittsburgh (Pa.) Railways 
asked by the United States District 
Court on Feb. 15 as the first step 
toward the reorganization of the com- 
pany was filed on March 6 in the court 
by the receivers, C. A. Fagan, W. D. 
George and S. L. Tone. 

The report shows a falling off in 
total receipts for the year 1922 as 
against 1921 of $199,965, but the net 
income for 1922 is shown to be $166,- 
339 more than the net income of 
1921, an increase which is attributed 
to economies introduced in the serv- 
ice. The coal strike and business de- 
pression in 1922 are given as causes 
for the decrease in total revenues, 
which is also indicated in the fact that 
627,967 more passengers were hauled 
over the lines the year before. 

Out of $21,169,750 received in operat- 
ing revenues last year, $16,669,846 was 
expended for operating expenses, a 
decrease of $188,570 from 1921. Much 
of the decreased cost of operation is in 
the maintenance bill which the receivers 
account for in the betterment of track 
and equipment. The eontinued appro- 
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priation of portions of the revenues for 
modern equipment and better roadbeds 
is recommended by the receivers as a 
means to further economies. 

In 1922 the company paid out $3,482,- 
487 in fixed charges, interest on bonds, 
mortgages and rentals as against 
$3,720,463 the year previous, a decrease 
of $238,025. 

The net liabilities of the company 
on Dec. 31, 1922, were $8,087,000, 
according to the report. Current and 
accrued liabilities totaled $12,159,000, 
but from this total was subtracted 
$4,072,000 included in current and 
working assets to give the net figure. 
The outstanding unpaid liabilities are 
largely injury and damage claims, taxes 
and municipal charges. 

The comments of the receivers con- 
tained in the detailed report were re- 
published as a full-page paid advertise- 
ment in the Pittsburgh Gazette and 
other papers. From a typographical 
standpoint, the ad, considering the ex- 
tent of the text, was admirably dis- 
played. 


Makes Report on Railway 
Properties 


The Dominion Power & Transmission 
Company, which controls and operates 
the electric railways in Hamilton and 
Dundas, Ont., has submitted its annual 
report for 1922. The company sees a 
tendency toward improvement out of 
the adverse war conditions, but its 
railway properties have experienced 
little relief from their problems. The 
report states that the Hamilton & 
Dundas Street Railway is planning on 
a change in fare with a view toward 
keeping in business. It had contem- 
plated the necessity of going out of 
business. 

The statement refers to an issuance 
of bonds amounting to $100,000 and 
bond redemption equaling $224,000. The 
total of the company’s reserve and 
profit and loss account has been in- 
creased by the sum of $276,381, 
bringing that total to the sum of 
$3,616,462. 


Reorganization Plan Being 
Prepared 


Plans are under way to release the 
New York (N. Y.) Railways from re- 
ceivership instituted March 20, 1919. 
The Chase Securities Company and two 
large insurance companies are said to 
be back of the plan. 

The proposed reorganization would 
continue the consolidation of the lines 
now controlled by the receiver, Job E. 
Hedges, but would leave out of con- 
sidertion the three lines which have al- 
ready been restored to independent 
operation viz.: The Eight Avenue Com- 
pany, the Ninth Avenue Company, and 
the Fourth & Madison Avenue Line. 

One of the burdens carried by the 
New York Railways has been in the 
form of rents to its subsidiary com- 
panies. Under the reorganization plan 
the rentals probably will be scaled down 
and the lines put into condition to in- 
sure efficient operation. 
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Railway Securities at Auction 


Electric railway securities sold by 
Adrian H. Muller & Son on March 14 
at the Public Auction Room, 14 Vesey 
Street, New York, were as follows: 


$5,000 Columbus, Buckeye Lake & New- 
ark ‘Traction Company 5 per cent bonds, 
certificate of deposit, 2 per cent. 

800 shares Denver & Northwestern Rail- 
way $5.75 a share. 

$157.14 reorganization committee _certifi- 
cate, Series ‘“‘A,” Chicago Electric Traction 
Co., representing an undivided beneficial 
interest in first mortgage 5 per cent gold 
bonds of Chicago & Interurban Traction Co., 
interest paid to Jan. 1, 1922. $26 lot. 


Will Pay Another Dividend. — The 
Brazilian Traction, Light & Power Com- 
pany has declared a 1 per cent dividend 
payable on the common stock for the 
first quarter of 1923. This is the third 
declaration since the resumption of 
dividends. The company’s monthly 
statements have shown steady increases 
im earnings. 

Sale Authorized.—Authority to sell 
the transmission line of the Ohio 
Power Company, now owned by the 
Fort Wayne, Van Wert & Lima Trac- 
tion Company and extending from Lima 
to Wapakoneta, Ohio, for $14,000, was 
given by Federal Judge Killits, Toledo, 
to Henry C. Paul, receiver of the trac- 
tion company, on Feb. 26. 

Gold Bonds Offered—Drexel & Com- 
pany, Philadelphia, Pa., are offering at 


97 and interest, to yield nearly 6.25 per - 


cent, $3,000,000 of the Georgia Railway 
& Power Company, Atlanta, Ga., 
twenty-five year general mortgage gold 
bonds. The bonds, known as the 6 per 
cent series of 1928, are dated March 1, 
1923, and are due March 1, 1948. 


Mr. Mitchell Chairman of the Board. 
—S. Z. Mitchell, president of the Elec- 
tric Bond & Share Company, New York, 
N. Y., has been elected chairman of 
the board to fill the vacancy caused by 
the resignation of Marsden J. Perry. 
Mr. Mitchell will continue to serve also 
as president. F. B. Odlum and Frank 
Silliman, Jr., have been elected vice- 
presidents of the company. 


St. Louis & Jennings Railroad Sold.— 
The St. Louis & Jennings Railroad, an 
electric line operating between St. Louis 
and Jennings, Mo., was sold on March 
7 to W. J. Stedelin, St. Louis. The road 
was built in 1911 to aid in opening up 
several subdivisions in the district 
through which it travels and has been 
in continuous operation ever since. In 
August, 1922, it was placed in the 
hands of a receiver due to its failure 
to meet certain interest payments. Mr. 
Stedelin says that the road will be 
continued in service. 


Recommends Change in Fixing Al- 
lowances. — Street Railway Commis- 
sioner Engle of Youngstown, Ohio, at 
the first meeting of the street rail- 
way committee of the Council, advo- 
vated a change in the method of fixing 
operating and maintenance allowances 
for the Youngstown Municipal Railway, 
saying they should be regarded merely 
as budgets and changed from time to 
time to conform with new conditions. 
He said no large surplus or deficit 
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should be permitted to accumulate in 
any item of allowance. 


Preferred Stock Offered.—A _ syndi- 
cate headed by the Southern Trust 
Company, Houston, Tex., is offering at 
100 and interest $500,000 of the 7 per 
cent cumulative participating preferred 
stock of the Seaboard Electric Railway 
of Texas. The stock is callable all or 
in part as the directors may determine 
at 105 and dividends. After the pay- 
ment of 7 per cent on the common stock 
the preferred stock will participate 
equally with the common stock in all 
further dividend payments. The pur- 
pose of the issue is to advance money 
for the construction of the interurban 
railway to Pasadena. 


Prior Preference Stock Offered.— 
Stone & Webster. Boston, Mass., are 
offering $2,000,000 of the 7 per cent 
cumulative prior preference stock of 
the Puget Sound Power & Light Com- 
pany, Seattle, Wash. The price is 103 
and accrued dividend to yield 6.80 per 
cent. The stock will be redeemable at 
110. Dividends will We payable Jan. 15 
and quarterly. The proceeds from the 
sale of this issue will be applied against 
the recent purchase of the Washington 
Coast Utilities and North Coast Power 
Company and for the construction of 
transmission lines connecting with these 
properties. 

Prior Preference Stock Offered.—A 
syndicate headed by the National City 
Company, New York, N. Y., is offering 
$1,000,000 of 7 per cent cumulative prior 
preference stock of the Portland Rail- 
way, Light & Power Company, Port- 
land, Ore. The price is 98 and accrued 
dividends yielding more than 7§ per 
cent. The proceeds from the sale of 
the stock, together with the recent bond 
financing, will reimburse the company 
for construction expenditures. A block 
of the stock was offered by the com- 
pany to residents of Portland. In offer- 
ing this the company called attention to 
the fact that “the stock is an investment 
in a $60,000,000 Home Industry, supply- 
ing 330,000 people with necessary pub- 
lie service.” The shares are offered to 
local investors direct on the partial 
payment plan. 


Customers Take Preferred Issue— 
The entire 50.000 shares of new 7 per 
cent cumulative preferred stock of the 
Public Service Corporation of New Jer- 
sey offered to stockholders on March 
1 at par and accrued dividends has 
been taken. The offering was over- 
subscribed 50 per cent. Subscriptions 
were received from 18,974 customers 
for 75,179 shares. This is the first 
of the $25,000,000 of 7 per cent cumu- 
lative preferred to be offered. On Dec. 
18 last shareholders approved a change 
in the charter to divide the $50,000,000 
authorized preferred stock into two 
classes, half to remain 8 per cent pre- 
ferred and half to be 7 per cent pre- 
ferred. The company now has $18,414,- 
500 in 8 per cent preferred stock out- 
standing, together with the $5,000,000 
of 7 per cent preferred just sold and 
$30,000,000 in common of $100 par 
value. 
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Traffic and Transportation 


One-Man Two-Man Cars 


The Connecticut Company, New 
Haven, Conn., has in mind the installa- 
tion of a lighter type of double-truck 
car in cases where the present one- 
man vehicles are carrying an excessive 
burden. This statement was made by 
Lucius S. Storrs, president of the com- 
pany, during a hearing at Hartford re- 
cently before the legislative committee 
on railroads on a bill to abolish one- 
man cars. He said that the company 
recognized the fact that there was ex- 
cessive crowding on these smaller cars 
at rush hours and it planned to meet 
the situation by bringing into use a car 
which could be operated by one man 
during a part of the day and by a 
motorman and conductor during the 
rush periods. This, it is hoped, will 
solve the problem. 


Charges Discrimination in 
Fare Issue 


Piedmont commuters recently pro- 

tested before the California State Rail- 
road Commission charging discrimina- 
tion by the San Francisco-Oakland 
Terminal Railways in the matter of 
fares. 
The investigation of the rates of.the 
Key Route for Piedmont passengers 
was demanded by the city of Piedmont 
and the Civic Association, which alleged 
that the extra 6 cents charged on the 
Piedmont street cars after the com- 
muter had paid 18 cents ferry and Key 
Route electric train fare, constituted an 
unjust discrimination, a disadvantage 
‘to the development of Piedmont and a 
prejudice on the part of the traction 
company in refusing transfers. 

W. R. Alberger, vice-president and 
general manager of the San Francisco- 
Oakland Terminal Railways Company, 
in answer to the argument that trans- 
fers were free in Berkelev., testified that 
the free transfers in Berkelev were 
made necessary by the competition of 
the Southern Pacific. The commission 
will make a decision later. 


Woman Secures Business 
for Railway 


Through the quick thinking and good 
salesmanship of Emma Teague, agent 
of the Union Traction Company at 
Pendleton, considerable more shipping 
business is mow being undertaken by 
the Indiana company. The Hardy Man- 
ufacturing Company, which manufac- 
tures metal stampings, parts used in 
automobiles, has shipped its output for 
years via steam road to Flint and De- 
troit and practically two weeks’ time 
was consumed in transit. The resulting 
dissatisfaction caused Mrs. Teague to 
ask Mr. Hardy, owner of the factory, 
for atrial shipment. The service given 


as the electric railway was so pleasing 


to the purchasing agent for the auto- 
mobile company that he ordered all 
future shipments should be sent via the 
Union Traction. This has resulted in 
a daily shipment from Pendleton of 
about 3,000 lb., half of it going to De- 
troit and half to Flint. 


Bus “Feeder” Established by 
Pacific Electric in Alhambra 


The Pacific Electric Railway on Feb. 
19 commenced operation of bus service 
in Alhambra, Calif., a city of 12,000. 
The bus routes form a loop around the 
city. Thirty-minute service is operated. 
The fare charged is 6 cents with trans- 
fer privilege between cars and buses 
within the present 6-cent fare limits of 
Alhambra. The railway does not oper- 
ate local lines in Alhambra, but its 
interurban trains run between Los 
Angeles and Alhambra and carry pas- 
sengers within the city limits of Alham- 
bra. Three buses are required to render 
service over the routes operated, of 
which one is available for emergency. 

With the three new buses in service 
in Alhambra the Pacific Electric now 
has three buses in use in San Ber- 
nardino, five in Santa Ana, three in 
Glendale and one at Redlands. 


Fares Reduced in Spartanburg 


Fares in Spartanburg were reduced 
on March 12 from 7 cents on some lines 
and 10 cents on others to 5 cents on all 
lines by the State Railroad Commission, 
which is operating the South Carolina 
Gas & Electric Company. 

The commission decided to cut the 
fare to a nickel as an experiment to see 
if the plan will work. The commis- 
sioners say that the arrangement, like 
the improved schedules established some 
weeks ago, is temporary. 


State Commission Sanctions Use 
of Bus by Railway 

One of the most sweeping orders ever 
issued in Massachusetts has been pro- 
mulgated by the Department of Public 
Utilities. It authorizes the Eastern 
Massachusetts Street Railway to ac- 
quire, own and operate motor vehicles 
for the transportation of passengers in 
seventy-one cities and towns. 

This order. covers practically the 
whole territory which this company 
serves, but it should be explained that 
the company must also obtain a license 
from the city or town in which it is to 
operate. The company does not now 
intend to run motor buses in all these 
places, but desires to supplement its 
railway service with motor vehicle 
service, feeding into the latter, wher- 
ever it can be done to advantage, with- 
out competing with some other railway. 
A measure is in the Legislature on 
jitney and one-man car operation. 


Pacific Electric Plans Completed 
for Installing Bus Feeder 
in Pasadena 


Plans have been announced for railway 
and motor bus service in Pasadena, 
Calif., by the Pacific Electric Railway. 
The details were agreed upon by the 
Pasadena Board of City Directors and 
officials of the railway after six months 
of negotiations. ; 

The new motor bus “feeder” service 
will probably go into effect in April. 
At that time the first buses of the 
company’s order placed on Feb. 16 for 
eighty-one Model 50 White cars are 
subject to delivery. 

The buses to be operated in Pasadena 
will run under permits only, no long 
term franchises being granted by the 
city. The present bus lines in Pasadena 
are to be purchased and the equipment 
removed by the Pacific Electric. Pasa- 
dena has a population of 50,000 and the 
plan announced will give the city a 
transportation service unsurpassed by 
any city of its size in the United States, 
according to the railway directors. 

The fare within the city will be 5 
cents by purchase of a block of ten 
tickets, with privilege of transfer. The 
cash fare will be 6 cents. These fares 
will become effective at the start of the 
new bus service. Fares for school 
children will be reduced to 3 cents by 
book. The schedules of the buses and 
street cars will be co-ordinated. 

Schedules to be put into effect call 
for the use of thirty-eight buses in 
active service, with seven held in re- 
serve for emergency use. The buses 
have a seating capacity of twenty-five 
passengers and cost approximately 
$8,000 each. 

The plans call for the continuance of 
local railway service on some of the 
most important lines in the city, while 
in other cases all other local railway 
service will be withdrawn and motor 
bus service substituted. None of the 
railway lines to be discontinued will 
be abandoned physically until the pro- 
posed combination bus and railway serv- 
ice is thoroughly tried out. 

The railway now has approximately 
40 miles of single track serving as local 
lines in the city of Pasadena. 

Owl service will be given on the buses 
to all sections of the city. 


Scientists to Have Benefit 
of Buses 


The Capital Traction Company, Wash- 
ington. D. C., began in February of this 
year the operation of a bus owl service 
to and from Rock Creek Bridge loop, 
Twentieth and Calvert Streets to Chevy 
Chase Circle. The bus owl service will 
be continued for two or three months 
until the experiments, in the labora- 
tories of the Carnegie Institution, which 
are of great importance, have been 
completed. The change was made from 
electric owl cars to buses, because the 
current from the Chevy Chase line, 
leaking ever so slightly, interfered with 
the delicate instruments a half mile 
away. 
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Protest Launched Against 
Fare Charge 


Resident of the Rainier Valley dis- 
trict, served by the Seattle & Rainier 
Valley Railway, are indignant because 
they are still forced to pay 83% cent 
fare on the railway lines, while Seattle 
Municipal riders now pay only 5 cents. 
As a protest against the higher fare, 
the residents are endeavoring to organ- 
ize a system of transporting people to 
the city by privately owned automobiles, 
but the railway company threatens to 
ask immediately for a temporary in- 
junction restraining jitney drivers from 
operating on streets where the company 
maintains its lines. In the meantime, 
the railway officials report a slight drop- 
ping off in receipts, and only occa- 
sional refusal of patrons to pay the 
fare charged. The Department of Pub- 
lic Works is conducting an investiga- 
tion of the investment, expenses and 
revenues of the Seattle & Rainier Val- 
ley Railway, to obtain evidence for a 
public hearing on the question of trans- 
portation rates to be charged by the 
road.. The investigation was ordered 
following the filing of a petition signed 
by residents of the Rainier Valley. 


While Baby Sleeps Ride the Street 
Car on Your Unlimited Pass 


The weekly pass plan has still another 
advantage which up to now has not 
been emphasized. Here’s what the edi- 
tor of a San Diego paper thinks of the 
pass: 

_A $1 city line unlimited pass and a smooth 
riding street car a few days ago accom- 
plished for a little 2-year-old urchin what 


a fond mother’s soothing lullaby failed in 
the night previous. In the throes of cut- 


ting first teeth, the baby had been unable - 


to get sufficient sleep, and the mother was 
taking young “Bill” down to the dentist in 
search of relief. 

Boarding a car shortly after noon in the 
arms of his parent, “Bill” calmly took it 
into his head to enjoy a much needed nap. 
Delighted over the idea and the excellent 
judgment of her offspring, the mother, 
armed with her city line pass, rode back 
and forth from one end of the line to the 
other for about three hours, until “Bill” 
decided to open his sleepy eyes and take 
notice of the surroundings. 

Conductor Buchanan, realizing that any 
one could ride as long as he desired while 
holding one of the weekly passes, was 
puzzled over only one feature of the expe- 
rience and sent in the following report to 
headquarters: “How many times should 
one pass be rung up when a passenger 
rides all afternoon, boarding car at 12:42 
and riding until 3:40? Making three round 
trips, this lady had a little baby about 
2 years old and said as long as it was 
asleep and her pass good, she would ride 
until it woke up, and she did. When we 
would get to the turning point she would 
turn her seat and be all set for the return 
trip. The little kid had not slept much 
the night before, 


2 because of trouble with 
his teeth.” 


Report Safety Record.—The Spokane 
& Eastern Railway & Power Company 
and the Inland Empire Railroad Com- 
pany, Spokane, Wash., report that they 
transported 930,000 passengers in 1922 
without a single fatal accident. 

Fare Hearings Concluded. — The 
Louisiana Public Service Commission 
has concluded hearings on the applica- 
tion of the Shreveport (La.) Traction 
Company for permission to increase 
fares in Shreveport from 5 cents to 7 


cents. The commission has reserved 
its decision. 


Reach Fare Agreement.—As the re- 
sult of a conference at which were 
present city officials of Warren, Ohio, 
County Commissioners and Pennsylva- 
nia-Ohio Traction Company representa- 
tives the present fare of 10 cents will 
be continued for three years between 
Warren and Leavittsburg. 


Cheaper Fare Wanted.—A campaign 
has been started in the Tonawandas 
looking toward cheaper fares between 
Buffalo and the twin cities. Although 
the Public Service Commission some 
months ago ordered a discontinuance 
of the zone system and that one fare 
be charged in the two cities, four 
different fares at the present time are 
being charged between Buffalo and 
points in the Tonawandas. 


Pass in Peekskill. — The Peekskill 
Light & Railroad Company, Peekskill, 
N Y., has joined the ranks of the pass- 
sellers. The company on March 12, put 
into effect the $1 unlimited transferable 
weekly pass good in the central zone 
of the village. Without a pass a ride 
in this zone costs 10 cents. Another 
form of weekly pass sells for $1.90, is 
good in the village limits and also to 
the neighboring village of Verplanck. 
The cash fare between the two villages 
is 20 cents. 


Fare Increased.—The El] Paso (Tex.) 
flectric Railway announces that it will 
increase the fare charged between 
Juarez and El Paso from 5 cents to 6 
cents, effective on March 15. The fare 
from El Paso to Juarez has been 6 
cents for several years, but the fare 
from Juarez to El Paso has remained 
5 cents pending sanction of the increase 
to 6 cents by the government of the 
State of Chihuahua, Mex. The govern- 
ment of Chihuahua has now approved 
the increase. 


Hearing Date Announced.—A hearing 
will be held on March 19 by the Public 
Utilities Commission of the District of 
Columbia on the application of the 
Washington Interurban Railroad to 
abandon service on Bladensburg Road. 
The company wants to substitute bus 
service. The commission stated that 
the company’s request was made as the 
result of its stated inability to meet 
certain improvement costs incident to 
the paving of the roadway. 


May Try Flat Ten-Cent Rate—At a 
special meeting of the Pittsfield Board 
of Aldermen on March 2 the members 
discussed a proposal to join with the 
Berkshire (Mass.) Street Railway in 
petitioning the Public Utilities Commis- 
sion for a ninety days trial of a flat 
10-cent fare rate, with transfer privi- 
lege, in place of the present 6-cent fare 
zone system. This followed repeated 
complaints against the zone system on 
the part of residents in certain sections. 
Action was deferred until the next 
meeting. 


Signs to Inform Tourists.—George F. 
Russell, superintendent of public util- 
ities at Seattle, Wash., announces that 
during the summer months cars run- 


ning to the salt and fresh water beaches, 
to the various parks and other points of 
interest in the city will bear large signs, 
descriptive of the various places to 
which they travel. It is believed that 
this will not only furnish convenient 
and desirable information to tourists 
and strangers in the city, but will also 
suggest trips which will mean increased 
revenue for the Municipal Railway. 


Rerouting Deferred.—General rerout- 
ing of all car lines of Indianapolis along 
a plan being prepared by officials of the 
Indianapolis Street Railway and city 
officials, together with the rehabilitation 
of the system when the Terre Haute, 
Indianapolis & Eastern Traction Com- 
pany installs its new plant, makes it 
impractical to change more lines at this 
time, it has been announced. The chair- 
man of the Board of Works in answer- 
ing a petition for changes divulged 
the fact that a number of changes in 
car service and routing will be made 
later. 


Fare Lowered.—The North Carolina 
Public Service Company, owners of the 
railway system in Concord, N. C., re- 
cently announced a fare reduction in 
Concord. The new rate is 7 cents in- 
stead of the former rate of 10 cents. 
The electric railway in Concord has been 
in bad shape financially for some time 
and the fare reduction is made with the 
hope that it will increase traffic on the 
system. This is the opinion of R. J. 
Hole, vice-president and general man- 
ager, who made known the reduction 
in a letter to City Attorney Caldwell. 

Experimental Fare Period Has Ex- 
pired.—On March 1 the one-year period 
expired during which a 6-cent fare was 
authorized by the California State Rail- 
road Commission to apply on the local 
lines of the Fresno Traction Company. 
The company is obliged to file with the 
commission a statement of its earnings 
and expenses in order to determine the 
future fare. On a basis of the reports 
of the commission as to the physical 
valuation of the railway’s holdings, 
company officials have stated that in all 
probability the 6-cent fare will obtain 
for the next twelve months. It is the 
opinion of city officials, however, that 
the results portend a return to the 
former fare of 5 cents, on the basis of 
the 8 per cent of property valuation 
allowed the company for profit. 

Seeks Higher Fare and Abandon- 
ments.—The State Corporation Com- 
mission in Richmond was petitioned by 
the Virginia Railway & Power Company 
recently for an increase in fares to 7 
cents in the city of Norfolk and the 
abandonment of four lines, the Mason’s 
Creek, Lambert Point, Compostella and 
Edgewater. The commission heard 
argument made by the company and 
the citizens concerning the proposed 
abandonment and took the case under 
advisement. In its petition to the com- 
mission the company stated that bus 
competition was directly responsible for 
the proposed increase and that unless 
some action was taken by the Norfolk 
City Council to assist the company 
“some strenuous means” to avoid dis- 
astrous losses would have to be taken. 
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New Assistant Manager Has 
Filled Many Positions 
H. Us: Wallace has been appointed 


assistant general manager of the Little 
Rock Railway & Electric Company, 


Little Rock, Ark. Mr. Wallace is an 
up-and-doing individual, having worked 
at various times for utility companies, 
for Uncle Sam and for himself. He was 
born in Rock Island, Ill., in 1872. 
Doubtless many things happened to 
Mr. Wallace from that time until he 
was twenty-two years old, but Mr. 
Wallace, to whom publicity is anathema, 
has guarded well the secrets of his 
youth. In 1894 he became identified 
with the Illinois Central Railroad and 
until 1905 he served with that company 
in the above-mentioned role, as superin- 
tendent and chief engineer. Private 
consulting engineering work. was. his 
next hobby, which was followed later 
by his becoming general manager of 
the Chicago, Lake Shore & South Bend 
Interurban. He had charge for the 
receiver of the Fort Dodge & Southern 
Railway, and among his achievements 
in this capacity was the supervision of 
the completion of the electrification of 
this line, which was part electric and 
part steam, and also the changing for 


‘operation at somewhat higher voltage. 


At that time this line was doing a com- 
bined passenger and freight business. 

In 1912 we find Mr. Wallace vice- 
president and general manager of the 
Western Light & Power Company, 
where he remained until February, 1918, 
when the ambition to do something 
bigger and better got the upper hand 
and as a result he entered the Army 
as Major of Engineers and attached to 
construction division where he super- 
vised constructing offices in the building 
of various plants for manufacturing 
shells, construction of proving plants 
and the erection of the Edgewood Gas 
Arsenal. He left the Army April 1. 
1919. From that time until his recent 
appointment he was engaged in private 
practice. 


Appointment Waits on Acts 
of Legislature 


Governor Smith will not appoint a 
successor to Charles M. Blakeslee of 
Binghamton, N. Y., Public Service Com- 
missioner, until he finds out what the 
Legislature will do with bills to be in- 
troduced reorganizing the State Public 
Service Commission. Mr. Blakeslee’s 
term expired at midnight Jan. 31, and 
under the terms of the public service 
commission law Commissioner Blakeslee 
will hold over until his successor is 
named. There are five members of the 
present commission. Governor Smith 
favors a three-headed commission with 
less power than vested in the present 
commission. He would give localities 
control over all public utilities oper- 
ating within their respective corporate 


Personal Items 


limits. It is expected an agreement will 
be reached within the next few days as 
to just how far the Republican major- 
ity in the Assembly will go in meeting 
the program of the Governor on utility 
legislation. 


New Manager of Washington 
Coast Utilities 


R. U. Muffley, formerly superin- 
tendent of light and power of the Puget 
Sound Light & Power Company, Bel- 
lingham, Wash., was recently named 
manager of the Washington Coast Utili- 
ties. Headquarters for this corporation, 


R. U. Muffley 


the common stock of which was recently 
purchased by the Puget Sound Light & 
Power Company, Seattle, are main- 
tained in the New York block, and from 
this location the affairs of this concern 
are managed. 

Mr. Muffley was born in Fairmont, 
Minn., in 1883. He was educated in the 
public schools of Fairmont and was 
graduated from Tolands Business Col- 
lege at La Crosse, Wis. After finishing 
school, he returned to Fairmont, where 
he was employed for four years as 
fireman in the plant of the Fairmont 
Electric Light Company. 

He migrated West in 1903, stopping 
en route to the coast at Spokane. In 
the latter part of 1903 he entered the 
employ of the Globe Electric Company 
in Seattle, engaging in miscellaneous 
construction operations. 

Early in 1904 he removed to Belling- 
ham and became affiliated with the 
organization of the Whatcom County 
Railway & Light Company, first as a 
motor repairman and wireman. In 1906 
he was promoted to foreman of inside 
construction and motor repairs. During 
this year, the Whatcom County Rail- 
way & Light Company absorbed the 
electric properties of the Bellingham 
Bay Improvement Company, these prop- 
erties including a power plant at Nook- 
sack Falls under construction. In 1908 


Mr. Muffley was named superintendent 
of distribution, succeeding W. S. 
Quimby, and in 1911 was again pro- 
moted, this time to superintendent of 
light and power, in charge of all light 
and power plants, electric railway lines 
and a gas plant owned by the corpora- 
tion. This position he held until his 
promotion and transfer to his present 
post, that of manager of the Washing- 
ton Coast Utilities. 

The holdings of the Washington 
Coast Utilities include the properties in 
the following places operating these 
services: Wenatchee, gas, light and 
power; Arlington, light, power and 
water; Vashon, light, power and tele- 
phone system; Port Townsend, light, 
power, gas and an ice plant; Elma, 
light and water; South Bend, water; 
Tenino, water; Edmonds and Richmond 
Beach, light and water. 

The gross revenues of the Washing- 
ton Coast. Utilities are about $700,000 
a year. 


Major-General O’Ryan Will Inves- 
tigate Veterans’ Bureau 


Mars may or may not be at perihelion, 
but O’Ryan is always in the public 
eye. As if it were not enough to be 
constantly under fire as a member of 
the New York Transit Commission 
Major-General John F. O’Ryan has been 
retained as counsel by the special Sen- 
ate committee which will investigate 
affairs of the Veterans’ Bureau. The 
Senate committee will meet during the 
summer and General O’Ryan expects 


‘to be able to carry on his part of the 


job without interrupting his work 
the commission. 

Because this member of the: Transit 
Commission is in the midst of Mayor 
Hylan’s steely shots of “Home Rule” 
and “A 5-Cent Fare” and equally 
steely protests from an indignant 8:30 
a.m. commuter he does not lose his 
perspective. Einstein’s theory of rela- 
tivity he seems to have mastered as-it 
relates to this particular problem of 
an infinitesimal section of the cosmos. 
For Major General O’Ryan realizes 
that he cannot push out the traction 
companies and overnight sweep the 
city clean of troubles. 

While sitting through weeks and 
weeks of testimony, while plotting 
ways to relieve the congestion instantly, 
keep a 5-cent fare forever and: ever, 
provide a seat for every passenger, 
abolish straps and straphangers by 
miraculous power, Major . General 
O’Ryan has kept his head, when all 
about have been losing theirs and some- 
what blaming it on him. 

In the New York Times a-short time 
ago the Major explained this plan over 
which he has spent so much time since 
early in 1921. To the general public 
that explanation must have been like 
the flash of the revolving light from 
the tower of a lighthouse, for it proves 
in unmistakable terms that there is 
stability and. solid foundation amidst 
what to most people must up to the 
present time been utter blackness. 
There have been, of course a few all 
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along who have understood, just as the 
ship’s captain who has his charts to 
guide him knows all about the light- 
house without seeing the red flash, but 
it is to the erying multitude that this 
flash of clarity in the whole doings 
gives assurance. 

One might never guess that this 
member of the Transit Commission, 
with the title of Major-General, is a 
lawyer by profession. That is, one 
would never guess it unless he had 
attended the hearings of the commission 
and heard the office-lawyer interject 
into the proceedings clear, logical ques- 
fions and remarks which have the 
quality of leadership belonging to the 
miitary part of him. He commanded 
a division in the A. E. F., and was the 
only militia officer thus honored. 


Employee Re-elected to Louisville 
Railway Board 

The policy adopted last year of elec- 
tion of one director to the board of the 
Louisville (Ky.) Railway by his fel- 
low employees has proved very helpful 
to all concerned. D. L. Kehl, way de- 
partment representative on the general 
committee, who has acted as a director 
of the company during the past year, 
was, at an election held on Feb. 14, 
1923, re-elected to that position by a 
majority of the votes cast, 89 per cent 
of those in the Co-operative Welfare 
Association voting in this election. 


John S. Bleecker, general manager 
of the Indiana, Columbus & Eastern 
Traction Company, was recently called 
from Springfield, Ohio, to Nashville to 
be at the bedside of his dying wife. 
Mrs. Bleecker succumbed on March 8. 

A. H. Favreau has replaced George 
W. Cook as superintendent of the 
Southern Illinois Railway & Power 
Company, Harrisburg, Ill. The position 
of general superintendent has been 
given to Fred L. Shimer and general 
agent to M. H. Wetlaw. 


Percival Chrystie has been elected 
president of the Taylor-Wharton Iron 
& Steel Company, High Bridge, N.-J., 
to succeed the late Knox Taylor. 
Mr. Chrystie was formerly vice-presi- 
dent and has been acting president since 
Mr. Taylor’s death. He progressed 
through the various departments of the 
company during his thirty or more years 
of service, acting as superintendent of 
the steel foundry, then secretary and 
treasurer and finally vice-president, a 
position he held for many years. 

J. F. Uffert, who as superintendent 
of equipment of the New York State 
Railways, Rochester, N. Y., was called 
upon in the emergency to supervise the 
restoration of the equipment of the 
Schenectady Railway when the collapse 
of the latter’s rolling stock came in 
January, has been made superintendent 
of equipment on the Schenectady lines. 
Mr. Uffert retains his position with the 
New York State Railways in Utica, 
Syracuse and Rochester. He is also 
holding a similar position with the New 
York & Harlem Railroad, New York 
City, 


ELECTRIC RAILWAY JOURNAL 


Mr. Buck on the Journal Staff 


Morris Buck has resigned his con- 
nection with John A. Beeler, consulting 
engineer of New York, to become asso- 
ciate editor of ELECTRIC RAILWAY JOUR- 
NAL, with headquarters in New York. 
For the past seven years he has been 
Mr. Beeler’s principal associate in the 
extensive consulting work in which the 
Beeler organization has engaged in the 
electric railway field. He has had 
charge of important investigations on 
many surface, rapid transit and inter- 
urban railways throughout the country, 
including the studies made for such 
systems as those in Boston, eastern 
Massachusetts, New York, Philadelphia, 
Washington, Newark, Chicago, Kansas 
City, Richmond, New Orleans and other 
places. This work has been of a varied 
character, including a wide range of 
operating and valuation problems, and 
with railways, municipalities and com- 
missions as clients. Mr. Buck thus 
brings to the JoURNAL staff a mind 


Morris Buck 


trained in investigation and analysis 
work, a background of practical ob- 
servation, and a round of experience 
before public bodies that should be in- 
valuable as reflected in the columns of 
the JouRNAL for the benefit of the in- 
dustry as a whole. 

While Mr. Buck’s consulting experi- 
ence is of greatest interest, his earlier 
education and experience have been of 
a character to round out his knowledge 
and peculiarly fit him for the work now 
at hand. His early education was in 
the public schools of Washington, D. C. 
He received the degree of mechanical 
engineer from Cornell University in 
1904, and the degree of electrical engi- 
neer from the University of Illinois in 
1917. He served as a _ machinist’s 
helper and special apprentice on the 
Delaware, Lackawanna & Western Rail- 
road during his course at Cornell. Upon 
graduation he went into the employ of 
the Westinghouse Electric & Manufac- 
turing Company as a designing engi- 
neer and then in 1905 took a position 
as instructor in electrical engineering 
at Cornell University. During 1906 he 
acted as engineer for the Mechanical 
Appliance Company and then returned 
to the Westinghouse Electric & Manu- 
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facturing. Company for a year. He 
was employed as cost analyst by the 
Mellon National Bank, Pittsburgh, dur- 
ing 1908, and for two years following 
was assistant professor of electrical en- 
gineering at New Hampshire State Col- 
lege. During the next year he served 
as professor of electrical engineering at 
Clarkson College of Technology, and 
following this went to the University 
of Illinois as assistant professor in 
charge of the electric railway courses. 
During his six years at the University 
of Illinois he became very well known 
in the electric railway field for the work 
done in analyzing railway engineering 
problems graphically and the develop- 
ment of test equipment. 

Mr. Buck is the author of “The Elec- 
tric Railway,” a standard text book in 
general use. He is a Member of the 
American Institute of Electrical Engi- 
neers, Fellow of the American Asso- 
ciation for the Advancement of Science, 
and holds membeyship also in the 
American Electric Railway Association 
and the Society for Promotion of Engi- 
neering Education. Mr. Buck was born 
in Washington, D. C., in 1881. 


John Brandon was recently elected 
secretary of the Alabama Public Serv- 
ice Commission. He succeeds Hugh 
White, appointed special attorney. Mr. 
Brandon for a number of years was 
secretary of the Alabama pension com- 


mission. 
Pesce 


Obituary 


George H. Hunter 


George H. Hunter, superintendent of 
the Holyoke (Mass.) Street Railway, is 
dead. Mr. Hunter had been ill for 
some time. He entered the employ of 
the company on Aug. 4, 1884. At that 
time he was engaged in sawing timbers 
and preparing ties for the construction 
of the first section of the local railway 
at Holyoke. Before that he was em- 
ployed by the Merrick Thread Com- 
pany. After the local line at Holyoke 
was completed Mr. Hunter alternated 
in the service by driving a horse car 
in winter and acting as foreman of the 
track repair gang in summer. It was 
not long, however, before the road was 
equipped for operation by electricity. 
With the change in motive power he 
was made superintendent. Mr. Hunter 
was born in Quebec sixty-four years 
ago. He had resided in Holyoke forty- 
five years. He was extremely popular 
with the rank and file of the men em- 
ployed by the company. Mr. Hunter is 
survived by his wife. 


William H. McChell, Commissioner of 
Public Safety for the City of Guthrie, 
Okla., for the last eight years, died at 
his home in Guthrie recently after 
an attack of neuralgia of the heart. 
Mr. McChell was sixty years old. He 
had been interested in traction affairs 
for a number of years and was one of 
the best-known city officials in the 
state. 
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Manufactures and the Markets 


News of and for Manufacturers—Market and Trade Conditions 
A Department Open to Railways and Manufacturers 
for Discussion of Manufacturing and Sales Matters 


To Consider European 
Trade 


Practical Problems of Foreign Sales 
Management to Be Discussed at 
Foreign Trade Convention 


The preliminary program of the 
Tenth National Foreign Trade Conven- 
tion, New Orleans, May 2-3-4, has been 
announced by O. K. Davis, secretary of 
the National Foreign Trade Council. 
Mr. Davis said that the convention will 
center. around the theme “European 
Conditions as Relating to World Trade.” 


HALF Our Exports TO EUROPE 


This subject is regarded by all odds 
the overshadowing factor in our foreign 
trade and domestic prosperity today. 
In spite of all that has been said on this 
subject, Mr. Davis says there does not 
yet seem to be a clear understanding 
of the part which Europe plays in our 
daily life. More than half our exports 
are sent to Europe; more than one-third 
of our imports come from Europe. Un- 
der such conditions it is not too much 
to say that every man, woman and child 
in the United States is vitally interested 
in the present developments in the 
countries of Europe. 


GERMANY A Big BUYER 


Mr. Davis says the situation with re- 
gard to Germany is particularly impor- 
tant. Germany consumes more Amer- 
ican products than any other country, 
except the United Kingdom and Canada. 
These exports to Germany are qredy 
foodstuffs and crude materials, in the 
production of which American farmers 
are particularly concerned. The cotton 
planters of the South, the grain-growers 
of the Middle West, the cattlemen of 
the Southwest, and the copper miners 
of the Northwest, says Mr. Davis, all 
have a real personal stake in our trade 
with Germany. 

The full outline of the program fol- 
lows: 

WEDNESDAY, May 2 


First General Session: Report on_Eu- 
ropean Conditions Today; Huropean Prog- 
ress During the Last Year; Trade Barriers ; 
Trading in the Face of Depressed Ex- 
change. 

Group Sessions: ‘Education for Foreign 
Trade”; “Banking Facilities for Foreign 
Trade”; “Export Managers” (in co-opera- 
tion with the Export Managers Club of 
New York). 


THURSDAY, MAY 3 

Second General Session: The Farmers’ 
Stake in Foreign Trade; The Selling Value 
of Imports; Need for Foreign Trade Zones ; 
Foreign Trade Facilities of the Federal Re- 
serve System. 

Group Sessions: ‘Expanding Exports” 
(in co-operation with the American Manu- 
facturers Export Association) ; ‘Trading in 
Latin America’; “Export Merchant.” 


Trade Adviser Service: 


Fripay, May 4 


Third-General Session: Inland Water 
Transportation as Affecting the Farm and 


the Railway; Railway Service for Foreign 
ores: The Shipping Situation of the 
orld. 


Group Sessions: ‘Pacific Coast Prob- 
lems” (in co-operation with the Pacific 
Foreign Trade Council) ; ‘Foreign Credits” 
(in co-operation with the National Associa- 
tion of Credit Men); “Export Advertising.” 


Banquet: 


SATURDAY, May 5 


Inspection of Port, Industrial Canal and 
Inner Harbor. 


Copper Costs More 


Supply of Refined Metal Reduced to 
Less Than Six Weeks’ Supply— 
Buyers Bidding Material Up 


Copper may not be king just now, 
but it is apparently headed that way. 
For months the market for the red 
metal was in the doldrums while the 
surplus production was being worked 
off that had accumulated during the 
war-time period. With the return of 
business activity the stocks of the metal 
on hand have been reduced and the 
price is climbing. At first the quota- 
tion changes were hardly perceptible 
separated as they were by long inter- 
vals, but recent weeks have seen the 
price advanced until on March 15 it was 
17 to 17% cents. 


Costs REFLECTED IN MANUFACTURED 
ARTICLES 


This advance will of course be re- 
flected in the cost of the manufactured 
articles into which copper enters, and 
as such articles are innumerable in 
electric railway work it means another 
addition to the cost of doing business. 
Statistics of the trade show many man- 
ufacturers stocked up well ahead with 
metal accumulated at or near the low 
price, but despite this the price quota- 
tions for some of the manufactured 
articles almost immediately reflected 
the increase in the price of the raw 
material. In the case of copper wire, 
to mention just one article, the advance 
in price has been close to 6 per cent 
since the first of the year. 

Everybody who has thought about 
the matter knew that a condition could 
not exist indefinitely where the cost of 
producing and mining the raw product 
exceeded in many cases the selling price 
of the metal itself. Those who were 
foresighted and at the same time fore- 
armed with funds anticipated their 
immediate demands. Over them there 
is no immediate need for concern. The 
question more properly is, What of the 
future? 

Predictions as to future prices in 
any line are always precarious, for 
the variable factors that enter into 
consideration make it impossible to 
look very far ahead. If this were 
not true then given any set of con- 


ditions, the matter of prediction could 


be reduced to a formula. As for 
buying it is nearly always very largely 
on an upward scale. So it has been 
with copper. No sooner had the price 
advance begun than the purchase de- 
mand increased. Buyers are bidding 
against each other. Despite this the 
quotation for the metal has remained 
fairly firm near present levels for 
some days now. This is not taken to 
mean that the upward trend of the 
market has run its course, but rather 
that quotations are marking time in 
advance of another upward march. 

As one authority sees it some of the 
principal factors that have contributed 
to the present price movement of cop- 
per are: 

1. Reduction in refined surplus from 
747,000,000 pounds to 268,000,000, or less 
than six weeks’ supply. 

2. Exports almost 75 per cent of pre-war 
takings despite present chaotic political 
conditions in Europe. 

3. Relatively low price level for copper 
in comparison with other basic commodities. 

4. Great expansion in the avenues of 
copper consumption. 

8. High rate of consumption for all com- 
modities essential in construction. 

6. Inability greatly to increase copper 
output due te shortage of mining labor. 

7. No new sources of copper supply devel- 
oping. 

8. Elimination of cheaply produced South 
American metal as menace to price. 

There is no need to recite the vari- 
ous uses to which copper is put in the 
electric railway industry. A long list 
of such uses will suggest itself at once 
to everybody engaged in the industry. 
There are no really accurate figures of 
the consumption of copper in the elec- 
tric railway field, but a survey made 
some time ago by the ELEcTRIC RAIL- 
WAY JOURNAL indicates that for wire 
alone more than 12,000,000 pounds are 
used annually, this amount including 
the consumption for such items as 
trolley wire, transmission wire, trolley 
wheels, rail bonds, etc. The consump- 
tion of trolley wheels has been placed 
at 500,000 annually. 

On the basis of this consumption 
figure the added cost to the electric 
railways for a l-cent increase in the 
cost of copper would appear to be 
infinitesimal, but it must be remem- 
bered that the increase in the quoted 
price is several cents over the figure 
of a few weeks ago and that every 
increase in the price of raw material 
is reflected in an advance proportion- 
ately much larger in the price of the 
manufactured article into which the use 
of copper enters. 


Metal, Coal and Material Prices 


Metals—New York March 13, 1923 
Copper, electrolytic, cents perIb.......... 16.875 
Copper wire base, cents per lb. 19.125 
Tond. cents perlb........... ws} 
Zinc, cents perlb.... 8.025 
Tin, Straits, cents per lb 51.25 


Bituminous Coal, f.o.b. Mines 
Smokeless mine run, f.o.b. vessel, Hamp- 


ton Roads, gross toms. ........-++-..+. $7.00 
Somerset mine run, Boston, net tons...... 3.625 
Pittsburgh mine run, Pittsburgh, net tons. 2.55 
Franklin, Il., screenings, Chicago, nettons 2.375 
Central, Ill., screenings, Chicago, net tons. 1.45 
Kansas screenings, Kansas City, net tons.. 2.625 


Materials 
Rubber-covered wire, N. Y., No. 14, per 
POODLES oe. or ee Betis oe es ee ie 7 
Weatherproof wirebase,N.Y.,centsperlb. 19. 
Cement, Chicago net prices, without bags. $2.20 
Linseed oil (5-bbl].lots),N.Y.,cents per gal.. l 
White lead,(100-Ib.keg),N.Y.,cents ‘a lb. 3 
Turpentine (bbl. lots), N. Y., pergal...... | 
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Coal Commission Speeds 
Its Work 


With the removal of uncertainty with 
regard to its appropriation, and in fact 
its very existence, the President’s Coal 
Commission is bustling with increased 
activity. The statistical force has been 
expanded and the tabulation of the in- 
formation contained on the question- 
naires has been speeded up decidedly. 
During the week ended March 10 a 
material increase in the rate of tabula- 
tion was achieved. The returns also 
are being received in greater numbers. 

New questionnaires now are being 
prepared to cover certain phases of dis- 
tribution. The American Wholesale 
Coal. Association and the Retail Coal 
Merchants’ Association are being con- 
sulted in connection with the prepara- 
tion of these schedules. The field in- 
vestigations in connection with whole- 
sale and retail practices in the larger 
cities are now being completed. 

Federal Distributor Wadleigh re- 
ported on March 11 that there has been 
some improvement in the fuel situation 
in New England and northern New 
York. Largely due to motive power 
trouble, there still is room for great im- 
provement in the railway service. Dif- 
ficulties continue in New England har- 
bors and a number of applications for 
service orders intended to give priority 
to the discharge of coal cargoes have 
been filed. Mr. Wadleigh stated that 
it is the present plan to issue another 
stock report on April 1 and still another 
on June 1. 


Finance Committee Approves 
Municipal Railway Car Plan 


The finance committee of the City 
Council of Seattle, Wash., by unanimous 
vote has recommended passage of an 
ordinance authorizing the Board of 
Public Works to call for bids for 100 
new lightweight, modern type cars, with 
seating capacity for fifty-eight passen- 
gers each, and equipped with the latest 
appliances, including electric heaters. 
It is proposed to lease the cars with an 
option. It is confidently expected that 
the Council will approve the plan. If 
it does the Board of Public Works will 
immediately issue a call for bids. 
Finance Chairman E. L. Blaine said he 
felt certain the call would bring offers, 
unless the car building companies are 
so rushed with business that the propo- 
sition might not be attractive at this 
time, The new cars will be used to re- 
place ninety-one cars of the 600-type 
now in use. It is proposed to have 
seventy-five cars of the 500-class re- 
modeled in the department’s shops. 


Rolling Stock 


St. Petersburg, Fla——Bids will be 
open this week by the city on the new 
cars to be purchased for the Municipal 
Railway, at an estimated cost of 
$30,000. 

Brooklyn (N. Y.) City Railroad has 
placed an order for fifty-four pair of 
Brill type 62-E 1 trucks for use in 
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motorizing fifty-four trailers, as re- 
ported in last week’s issue of the 
JOURNAL. 


Groton & Stonington Traction Com- 
pany. Norwich, Conn., has purchased 
two Fageol buses of the street railway 
type or city type. The company has 
also purchased one of the Model 50 
White buses which is now in use on the 
branch line between Mystic and Old 
Mystie. 

Johnstown (Pa.) Traction Company 
has received four double-truck cars, 
purchased from the Cleveland Railway. 
They will replace single-truck cars. 
Eleven more cars are to be received 
within the next few months. The cars 
will be repainted and re-equipped and 
placed in immediate service. 


Pennsylvania Railroad, New York, 
N. Y., has ordered new equipment to 
be placed in service this year which 
involves an expenditure of more than 
$57,000,000. The orders include three 
electric locomotives and fifteen subur- 
ban type steel passenger cars equipped 
with electric apparatus for electric sub- 
urban service. 


Track and Roadway 


Union Traction Company, Coffeyville, 
Kan., is planning to extend its electric 
line into Oklahoma, and will have the 
terminus near Oolgah, Okla., where 
the company has recently acquired 
leases on a large block of coal land. 
The company will open several mines 
and develop the leases, and it is ex- 
pected that considerable tonnage for 
the electric line will thus be provided. 


New Haven, Conn.—The Southern 
Connecticut Electric Company is seek- 
ing a charter to operate over the aban- 
doned stretch of the old Shore Line 
east of New Haven. William A. 
Sperry, interested in the incorporation 
of this company, recently purchased 
the part of the Shore Line Electric 
Railway between New Haven and Say- 
brook, which had not been in opera- 
tion for several years. 


Springfield (Mass.) Street Railway 
has petitioned the city of Springfield 
for a double-track location through 
Vernon Street and in a loop through 
Broadway, Pynchon Street and Water 
Street to the Hampden County Memo- 
rial Bridge. This is proposed to be a 
terminal for lines coming into the city 
over the new bridge and also for cer- 
tain other lines, and if approved the 
loop will supersede the present loop 
around Court Square. 

Youngstown (Ohio) Municipal Rail- 
way expects to rebuild its lines on 
Albert Street. This is the next im- 
provement in the company’s program 
stated by Superintendent Stewart at 
the recent meeting of the Council street 
railway committee with Commissioner 
Engle. The work will cost about $46,- 
000, of which about half will be charged 
to maintenance expenses and half to the 
company’s capital value under the pro- 
visions of the franchise. 


Vol. 61, No. 11 


Trade Notes 


J. G. Brill Company, Philadelphia, 
Pa., has delivered all the gasoline-driven 
cars to the Pennsylvania Railroad which 
the company ordered last year. 


Pure Carbon Company, Wellsville, 
N. Y., announces the recent establish- 
ment of a northern West Virginia repre- 
sentative, Norman Strugnell, Clarks- 
burg, W. Va. Mr. Strugnell is qualified 
to give personal engineering service on 
all brush problems and requirements in 
this territory. 


Harry Marlin, European representa- 
tive of the Railway Supply & Manu- 
facturing Company, Cincinnati, Ohio, 
and Arthur Joseph and F. A. Hamilton, 
vice-president and secretary respec- 
tively of the concern, sailed for Europe 
on the “Majestic,” March 10. Mr. Marlin 
recently returned fromgDresden, after 
spending a year there, Ne is returning 
to that city for a stay of another year 
or two. Messrs. Joseph and Hamilton 
will remain abroad about six or seven 
weeks, visiting the company’s foreign 
business associates with Mr. Marlin. 

Standard Underground Cable Com- 
pany will, on April 1,. move its general 
offices and Pittsburgh sales office from 
the Westinghouse Building to the com- 
pany’s new factory and office building 
at 100-108 Seventeenth Street. The 
Standard Underground Cable Company 
also announces the opening of a branch 
of its St. Louis sales office in the Sear- 
ritt Arcade Building, 817-819 Walnut 
Street, Kansas City, Mo. E. H. Shutt 
will be in charge of the new office as 
district sales agent. Mr. Shutt has 
been connected with the company for 
several years. 


New Advertising Literature 


Graver Corporation, East Chicago, 
Ind., has issued bulletin No. 509, which 
describes the Graver zeolite water- 
softening equipment. 


Pittsburgh (Pa.) Testing Laboratory 
has issued bulletin No. 28, which shows 
the service its inspecting engineers and 
chemists are prepared to render on 
electric railway equipment. 


Railway Improvement Company, New 
York, N. Y., has issued an illustrated 
booklet on the Ransom vacuum oiler. 
It shows the oiler installed on motors 
on a large number of properties. 


J. G. Brill Company, Philadelphia, 
Pa., will publish the Brill magazine 
quarterly beginning with April of this 
year. The magazine is distributed 
gratis to individuals affiliated with the 
electric railway industry. 

General Electric Company, Schenec- 
tady, N. Y., has issued bulletin No. 
46,058, describing with illustrations the 
portable timing device. This device 
consists of an increased clock, to be 
used with a standardized clock, as a 
means of secondary timing, to sup- 
plant the stop watch. 


